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| Here’s Why BSeB 
3, CLIMAX CONTROLS give such 





Only the most advanced engineering and design...the 
most modern manufacturing equipment and methods 
...the most exhaustive test procedures...and years of 
practical experience and “know-how” in the industry 
can combine to produce controls of the quality, pre- 
cision, long life, efficiency and reliability that you get 
in Climax! The excellence of BS&B Climax Controls 
has gained for them a world-wide reputation—for no- 
where in the world will you find a better line of auto- 
matic process controls...or acompany which takes more 
care and pride in their manufacture! When next you 
need control equipment for a new installation or for 
replacement purposes, be sure to specify BS&B 
Climax... you’ll be glad you did! 
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LEM CHECK* 


*Patent Pending 

new REEVES development 
permits verification of problem 
set-up before a problem is run 








CHECKS: 


Diagramming of the problem 
from the equation. 


Patching of the problem from 
the diagram. 





Operation of all computer com- 
ponents to be used. 


ANALOG COMPUTER 
“Problem Check” is a new method developed by Reeves to verify 


analog computer circuits without disturbing the problem set-up. 
It’s the only oe f , ; : 
economical way... Checking is done directly from the equation before the problem is run, 


Prepatch boards are, of course, and the operation of every computing element is checked. 
prepared away from the machine. Further, if the output of any computing element is not correct, the 
“Problem Check’ means that only 


sis thanlinte saininiein of tebe te location of the difficulty is indicated, and the trouble can be quickly 
required on the machine to check and easily found. After “Problem Check,” runs may be taken on 
the problem set-up in its entirety. ‘ ‘ ; 
A eebet deal of dxpensive check- the machine with assurance that the set-up is correct and that 
ing and cross-checking while the the machine is functioning properly. 

problem is on the machine is 


thereby eliminated. 


® 
REVIEW THESE OUTSTANDING REA € aooi Features 


BUILDING-BLOCK un un 
Vewtwcn SPEED SERVOS Vow wn SPEED RESOLVERS Vow suy2inc.sroc OWeconvenient parcusay CLOW powerruL ameciriers 


Servo multipliers have band- Vastly improved dynamic per- Permits assembly of computer Available in units of 1632, New dual amplifier chassis, 

width over 50 cps. Velocity formance .. . 35-cycle band- elements in any desired com- 3264 or 4896 holes for maxi- individually chopper-stabilized. 

1500 v/sec. Six gang pots; width. Rectangular and Polar bination to do particular job mum flexibility. Color-coded Noise less than 3 mv rms 

two tapped with front panel operation; Full AGC either or expand existing installa- mask aids in patching. Patch- in cabinet. Phase shift 0.075° 

plug-in -turrets for function mode requires no trimming. tion. Completely adaptable to board changes possible during @ 100 cps. in-cabinet. Band- 

generation. Fiber panel plug-in turrets for your specific requirements. operation. width over 10 n_cabinet. 
unction generation. 


REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America 
225 East 91st St., New York 28, N. Y. 





REAC BU rs Precision a Precision SERVO 
Analog Bi Floated ‘ RESOLVERS and MECHANICAL 
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Brown Butt-Welded 
Thermocouples 
have faster response 


... better accuracy 


AKE a close look at the way the 
{ire wires are joined in a Brown 
thermocouple. This unique construc- 
tion makes a big difference in the 
performance you get in temperature 
measurement. Instead of the usual 
twisted and welded joint, these couples 
are made by butt-welding the wires 
in a small but rugged junction... 
which gives these unusual charac- 


teristics: 


Smaller mass for faster response. 
Only slightly larger than the diameter 
of the wire, the butt-welded junction 
heats and cools far faster than con- 
ventional twisted joints. 


Improved accuracy is obtained by the 
curved design of the wires, which 
minimize heat conduction away from 
the junction to the insulators. 


“Dead air space” eliminated. The 
junction makes metal-to-metal con- 
tact with the bottom of the tube or 
well. Heat thus is conducted directly 
to the measuring junction, without 
the lags and errors of air conduction. 


The overall result is that the Brown 
Butt-welded thermocouple is from 
114 to 9 times as fast as conventional 
couples! 


Your HSM will be glad to give you 
complete data on the many sizes and 
styles in which these thermocouples 
are supplied, and to help you choose 
the most effective model for your spe- 
cific application. 


Here’s why it pays 
to know your 


W. A. (BILL) GIL (left), Honeywell Supplies Man in the Indian- 
apolis area, discusses features of Brown butt-welded thermocouples 
with W. B. Cooley, president of Cooley Electric Manufacturing 
Corporation . . . explains how the extra speed and accuracy of this 
couple design can be utilized in special Cooley calibrating furnaces. 


Personalized help in selecting pyrometer supplies from the compre- 
hensive Brown line is only one of the benefits to be gained from the 
HSM Plan. Equally important are its contributions to economy and 
convenience, through planned purchasing of all pyrometer supplies 
your plant needs. 


Ask your local HSM to show you how this plan can work for you 
. . . as it has for hundreds of other plants. Call him at your local 
Honeywell office . . . as near to you as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 
Wayne and Windrim Avenues, Philadelphia 44, Pa.—in Canada, 
Toronto 17, Ontario. 


@ REFERENCE DATA: Write for Pyrometer Supplies Buyers’ Guide No. 100-6...and for the booklet, “The HSM Plan.”’ 
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SUBSCRIPTION RATES 
For One, Two, and Three Years 

One Two Three 

: Year Years Years 
United States, U.S. Pos- 

sessions and Canada $4.00 $7.00 $ 9.00 
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ia ’ S eehan cae chan. COU 8.00 12.00 
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Great Britain, Holland, 
Italy, Norway, Portugal, 
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06 td Sh atie anne ide 6.00 10.00 15.00 
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Czechoslovakia, East Ger- 
many, Hungary, India, 
Poland, Romania, Russia 

and Yugoslavia ...10.00 16.00 24.00 

MEMBER Payments from outside the U. S. A. 

must be in the form of an Inter- 


on oN national Money Order or check on 

ARG a U. S. Bank. 

\Saa/ Position and company connection 
as well as products manufactured 

Audit Bu- must be indicated in all subscrip- 


reau of Cir- tion orders. 
culation. 
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G6 Developments in Process Instruments 


G-E PRECISION INDICATOR is available as a single-point or pressed position until another button is pushed. The large 
multiple-point instrument. For multi-point instruments easy-to-read scale supplies quick temperature readings for 
different types of switches are available. The toggle type, accurate records and makes logging a simple job for the 
pictured above, is either locking or non-locking, according operator. For further information contact your nearest 
to specifications. The push-button type remains in a de- G-E representative or send in coupon at the right. 


USE G-E PYROMETERS FOR ACCURATE CONTROL 


General Electric 
Pyrometers Give 


Dependable Protection 


TYPE HP-3 PYROMETER, a two-position con- ings from easy-to-read 7-inch scale. Units are 
troller, has positive control action, initiated available for flush or surface mounting. 
by 0.1 percent in full scale movement of Indicator, controller, and protector units are 
instrument pointer. This gives accurate read- plug-in type, permitting easy servicing. 





ue meer fers 





DUAL-RANGE General Electric hand 
pyrometer is designed for more flexible 
and inexpensive measurement of gas, 
surface and molten-metal temperatures. 





New G-E Precision Indicator Makes 


Temperature Checks Quick and Easy 


New G-E Instrument Gives Finger-tip Scanning of up to 48 Process 


Temperatures in Helping You Maintain Accurate Product Control 


General Electric’s new precision indicator scans, by 
manual switching, from 1 to 48 process tempera- 
tures on multi-installations of thermocouples or 
resistance-bulb circuits. The new G-E potentiom- 
eter features a wide temperature range scale and 
is a high-accuracy, null-balancing instrument. 


NEW G-E INDICATOR assures you of having less 
maintenance by eliminating conventionally used 
dry cells, slidewire and sliding contacts. This ex- 
cludes such time-consuming jobs as replacing dry 
cells, or cleaning moving contacts. 


THE MAGNETIC STANDARD provides truly con- 
tinuous standardization through a_ revolutionary 
measurement-circuit design, which incorporates 
the high stability of a permanent magnet for a 
reference standard. Loss of measurement and con- 
trol during standardization periods can never be 
experienced with constantly balancing G-E system. 





G-E RECORDING CONTROLLER has same measurement-circuit 
design as precision indicator. Long term accuracy and pre- 
cision of measurement are assured, and you get continuous 
dependable control with truly continuous standardization. 


G-E HAND PYROMETER DESIGNED FOR WIDE USE 

















GENERAL ELECTRIC COMPANY 
SECTION C 587-1 
SCHENECTADY 5, NEW YORK 


colorful bulletins checked below: 


[] GEA-6020 Hand Pyrometer 

[) GEC-713 Thermocouple and Accessories 
[) GEC-1311 Type Precision Indicator 

[) GED-2100 New Recording Controller 
Name 

Company 

Street 


City Zone State 


EASY-TO-USE hand pyrometer accurate- 
ly indicates temperature of precision cast- 
ings. The instrument is light in weight 
with a non-slip, bayonet-grip handle. 


Progress /s Our Most Important Prodvet 


GENERAL GQ) ELECTRIC 
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Please send me a copy of the interesting and 


THOUSANDS 


of Successful 
TSCUCHCO On 


Safety Relief 
Valves” 


* 


Farris afety Re AAI 
Heat Excha nd Be 
NOTICE: cr ar coveres' 
* Patents Pending ‘ 
apr at © are res 


STANDARD 
FULL NOZZLE 
SAFETY RELIEF 
VALVES 


Here is the ultimate in nozzle valve 
construction with complete 
standardization and interchangeability 
in every part: 


Round wire springs 
calibrated for rating. 


2% to 1 guiding ratio, 
close tolerances. 


Alignment spool for 
perfect alignment and 
bearing from stem to disc. 


Self-aligning, optically- 
flat replaceable disc of 
forged Stainless Steel. 


All bearings of hard- 
ened Stainless Steel. 


Expanded orifices 
increase capacity. 


Single blowdown ring 
does not affect capacity — 
—simple adjustment. 


Flared disc-holder 
for ultimate operating 
efficiency. 





BALANSEAL® 
SAFETY RELIEF 
VALVES 


BalanSeal construction 
isolates all working 
parts. It consists of 

a neutral area bellows 
equalling the area of 
the seating surface, 
incorporating a mech- 
anically-held seal for 
the lower part to 
greatly enhance re- 
placement. BalanSeal 
can be simply installed 
any time. Because 
BalanSeal neutralizes 
effects of back pres- 
sures, resulting in a 
constant, safe relieving 
point on the upstream 
side, size of back pres- 
sure piping can be 
drastically reduced— 
for pipe savings up to 
15 times the cost of 
the valve! Where ac- 
curate set points must 
be depended upon, 
BalanSeal stands alone. 


For eight years Farris has been setting-the-pace-in-safety with ‘‘4-in-1’’ Safety Relief Valves, 
the ‘‘standard”’ for long service life, minimum maintenance and positive protection. 


Farris’ recognition as the pace-setter of the industry is no accident, but the result of many 
engineering ‘‘firsts’’ in improved valve design—FIRST with balanced bellows construction... 
FIRST to offer multiple nozzle sizes within one valve ... FIRST with a line of bar stock safety- 
relief valves for pressures to 10,000 Ibs. ... FIRST to offer internal heat exchangers... FIRST 
to offer realistic pricing, giving the customer the benefit of manufacturing economies... and 
only Farris can point to proved-in-service performance. .. because Farris is the pioneer manu- 
facturer of safety relief valves with bellows. 


. x 
‘THE FO Send for this popular enter- 
taining pamphlet presenting 


FOR ENGINEERS: Catalog 48Ra on the full line of Farris AND THE a 4 a story about the recognition of 
Safety Relief Valves; and Technical Manual 51B—“‘Prin- , BALANSEAL valves. It is humorous 
ciples of Manifold Discharge Piping’’. Available on request. and enlightening. Just ask for it by name. 


e information circle § on inquiry card 
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INTERNAL BELLOWS — 
































r : . HEAT HEAT 
F y EXCHANGER " ; EXCHANGER 
| The exclusive Farris ! _= COMBINATION ; 









| Internal Heat Exchanger 
eliminates inefficient and 
costly steam tracing in 

a valve body to keep highly 
viscous media in a fluid 
state. It consists of a 
stainless steel coil in- 
serted in the body to which f 
steam is fed and subsequently 
trapped out. For placing 
heat where it is most 
effective, increasing 
efficiency, lowering 
steam consumption, 
the Farris Internal 
Heat Exchanger is 
the only available 
product of its kind. 


For completely dependable 
valve operation in spite . 
| of sticky fluids (tars, 

| asphalt, etc.) and were 

| complete freedom from 

| contamination is re- 

— quired, select the Bellows- 
Heat Exchanger combination 
... The ultimate design in 
safety relief valves 
for applications where 
material is highly 
viscous: All parts are 
Farris Standard 
construction. 























¢ 2 * CERTIFIED AND APPROVED by the National Board of Boiler and Pressure 
Vessel Inspectors, complying with ASME requirements. Tests made at 
university laboratories by independent observers. 
Certification data available on request- 







Coming Soon! 


An added line of 
ultimate capacity 
nozzle valves 


ENGINEERING CORPORATION 
415 COMMERCIAL AVE., PALISADES PARK, NEW JERSEY 
Affiliates: Farris Flexible Valve Corp. + Farris Stacon Corp. + Farris HydroTorque Corp. 






Farris HydroSeal Corp. » Farris Pickering Governor Co. 
5 on inquiry card 
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5 major advances in a 
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SOLENOID VALVE 


1. Absolutely tight seating on air or liquids 


. Safe, positive operation 
_ Single or dual Solenoids — for circuit design versatility 


. Mountable in any position; 
operates up to 850 cycles/minute 


_ Simple design — easy maintenance 


1D a 


Solenoid energized — energizing the 
solenoid raises the pilot core (PC) 
sealing the pressure inlet to 
chamber (A). (A) is exhausted and 
pressure at (Z) moves the valve piston 
to the right. Pressure on 
resilient inserts forces 
them against the 
metallic junction of 

disc and seat in an 
absolutely tight seal. 





Ph , 
alt nae 


PRESSURE) C2 EXHAUST Cl 


Flow diagram of Single Solenoid Valve, Solenoid Energized 


Operating pressure applied to top 
of core pushes it off the seat, 
eliminating possible sticking caused 
by residual magnetism. Pressure 

is admitted to (A). While the same 
pressure exists on both sides 

of the piston, (A and Z) 

the area on the 

right is greater. 

The resultant force 

moves the piston 

to the left. 


(PRESSURE) C2 EXHAUST Ci 
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See these valves 
and other products 
at our booth 
(A-103-104) during 
the 10th Annual 
Instrument Confer- 
ence and Exhibit. 


=< 
i sl ja 


Designed to function perfectly at speeds far in excess of normal 
requirements, this new 4-way, poppet-type ASCO Valve makes 
possible a fresh approach to design engineering. It is especially 
applicable for punch presses, welding machines, machine tools, 
indexing operations, and air operated clutches and brakes. 

1. ABSOLUTELY TIGHT SEATING iS assured — with no grinding, lapping or 
close adjustments. ASCO overcomes the leakage factor that was 
inherent in the earlier slide valves with a completely new design 
principle. Valves have been operated for many millions of cycles 
with no leakage on air! 

2. SAFE, POSITIVE OPERATION 1S provided by the unique pilot action, pop- 
pet-type construction and power operation in both directions; piston 
malfunctioning caused by residual magnetism or binding is elim- 
inated. No return springs are used; fluid pressure alone activates 
the valve. 


3. SINGLE OR DUAL SOLENOID VALVES in %8” to 1” pipe sizes. 
4. MOUNTABLE IN ANY POSITION, this valve will operate up to 850 
cycles/min. Available with standard, water-tight or explosion-proof 
solenoid enclosures; JIC construction is also provided. 
$ SIMPLE IN bESIGN, it has only two moving assemblies — the pilot core 
and the valve piston. Operating parts are accessible—NO SPECIAL 
TOOLS ARE NEEDED. 
There's one source that solves virtually any solenoid valve prob- 
lem — ASCO. Have the ASCO Engineer call — or write today for 
complete data on the Single and Dual Solenoid Bulletin 8344. 


ASVO 


Solenoid Valves 























Bulletin Al.3-1 
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Components 
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Ulric CONTROLS 
all-electronic control system 
A~ tie a» 


for process and power instrumentation 


speed 

accuracy 
compactness 
interchangeability 
ease of installation 
low maintenance 


THE SWARTWOUT COMPANY + 18511 EUCLID AVENUE + CLEVELAND 12, OHIO 

















SWARTWOUT AUTRONIC CONTROL SYSTEM 


The Autronic Control System is the first miniature 
all-electronic control system for process and power instru- 
mentation. It is the most flexible system in existence with 
its ability to use a-c, d-c, or motion inputs, as well as con- 
ventional primary elements. No matter how stringent the 
requirements for accuracy, speed, reliability and compact- 
ness, it provides a degree of control never before available. 

In the Autronic System, process variables are converted 


into small voltages by primary sensing elements. These 
voltages are transmitted to the centrally located Autronic 
Controller where they are continuously modulated by 
electronic means. The resulting voltage is transmitted 
electrically to the final element or transducer. The Con- 
troller can be located at any convenient point. Cable length 
is unimportant and signals can be run up to distances of 
15,000 feet. 


SIGNAL TRANSMISSION 


Transmission of information 
throughout the Autronic System is 
instantaneous because it is entirely 
electrical. From primary element to 
final element there is no mechanical 


motion... 


no slide wires or motors 


. no booster mechanisms or other 
delicate equipment to overcome dis- 
tance effects . . . no trouble from air 
leaks or frozen air lines. Transmis- 
sion wires are quickly, easily installed 
without special precautions. Because 
primary elements always produce a 
voltage which is the same for all ele- 
ments, Autronic Controllers and 
Recorders are interchangeable in the 


field without recalibration. 


Fig. 1—Typical schematic diagram. 


The Controller is the heart of Autronic System. Featur- 
ing all-electronic operation, there are no moving parts, slide 
wires or boosters to initiate control action. Input to the 
Controller is a 0.0 to 0.500 volt a-c signal direct from the 
primary element and is always the same whether temper- 
ature, pressure, level, flow or other variable is being con- 
trolled. The Controller continually modulates the input 
voltage by electronic means and converts it to a direct 
current to operate final element. Response is instantaneous 
and operation stepless. 

Sensitivity—Infinite because there are no moving parts to 
cause friction. 

Speed of Response — Extremely rapid because there is no 
air, no mechanically moving parts to cause time lags or 
friction, no inertia to overcome. 

Accuracy — Tracking between Controller and set-point is 
within +.5%. Controller resets within +.25% of proportion- 
band setting. 

Hysteresis — Zero. 

Power Consumption—25 volt-amps. 115 volts a-c 60 cycle. 





Control mounted in panel. 


STANDARD 
ADJUSTMENT RANGES 


Proportional — Continuous screwdriver adjustment from 3 
to 200% proportional band. 


Reset—Screwdriver adjustment in 17 logarithmic steps from 
.03 to 20 or .4 to 240 repeats per minute. Each step gives 
approximately same change in performance regardless of 
reset adjustment. Reset can be turned off by switch on 
Controller face. 
Rate Action—Screwdriver adjustment in 11 steps from .05 
to 8 or .004 to .7 minutes rate time. Twelfth position makes 
rate action inoperative. 
Set-Point— (Optional on Controller.) Knob adjustment for 
edge-reading calibrated dial. 

Autronic Controllers supplied with or without set-point. 
Request Bulletin A-702. 





Fig. 2— Phantom view of Autronic Con- 
troller, Recorder, and Manual 











The Recorder is an accurate plug-in instrument that 
produces a true linear or square-root trace on a 31-day 
strip chart. Pen position is measured by a differential 
transformer which produces an a-c voltage proportional 
to pen travel. This voltage is compared to the 0.0 to 
0.500 a-c voltage from primary element transmitter. 
Difference between these voltages is amplified and cur- 
rent is sent to a rotary solenoid which produces a large 
force to drive pen toward a null-balance position. 
Recorder produces a true linear trace because pen writes 
on chart at point where it is bent sharply around chart 
plate which has same radius as pen arm. This design 
eliminates complex linkages with their inaccuracy 
caused by lost motion and friction. Supplied with or 
without set-point. Request Bulletin A-704. 
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AUTRONIC RECORDERS 
























AUTRONIC MANUAL CONTROL 


The Manual Control is designed for use with other units 
of the Autronic System or by itself, if desired. Operates inde- 
pendently of Recorder and Controller. By setting Manual 
Control to “Manual” either Recorder or Controller may be 
removed from service. Gives continuous indication of valve 
position. Simplified switchover means bumpless transfer. 
Request Bulletin A-705. 


Fig.6—Note selector switch and 
legible edge-reading dial. 
































Fig. 7— 


SWARTWOUT 


Autronic 
Controller 


INDICATOR 





AUTRONIC 


The Indicator is a rapid, accurate, 
miniature plug-in type instrument 
interchangeable with the Autronic 
Recorder. Can be supplied either 
with or without set-point adjustment. 


Swartwour 





Autronic Indicator. 


AUTRONIC POWER RELAY 


ae = 
PIR Power Relay. Can also be furnished explosion proofed. 

P2R Power Relay is an electro-pneumatic transducer 
operating on the null-balance principle wherein a magnetic 
force is balanced against the force produced by the air-out- 
put pressure from the pneumatic pilot. It takes the d-c 
control signal and converts it to a proportional air-loading 
pressure. This makes it possible to utilize the low cost and 
flexibility of air-operated valves without the normal air 
system lags. Unit can be used direct- or reverse-acting. 
4-8 milliampere d-c control signal corresponds to 3-15 psi 
output pressure. Other units in ranges of 3-27 and 6-54 psi 
available. Request Bulletin A-710-A. 





Autronic Recorder 
yam latetisehicls 











AUTRONIC 
TEMPERATURE TRANSMITTERS 






Fig. 9—T2E Resistance Ther- 
mometer with standard ther- 
mowell and connecting head, 
and T2A Thermometer Adapter. 






Temperature Transmitters consist of two units: 
a thermometer element made of platinum wire 
wound on a ceramic core and hermetically sealed 
in an Inconel tube; thermometer adapter which 
converts resistance changes of thermometer ele- 
ment to proportional signal voltages of from 0.0 
to 0.500 volts 60-cycle a-c for full range of ther- 
mometer element. Interchangeable range cards in 
the adapter permit range spans from limits - 50 
to 700°F or -50° to 350°C standard, or to special 
ranges. Request Bulletin A-706-A. 


























THERMOCOUPLE-AIR 
CONVERTER 


Fig. 10 —T3C Thermocouple-Air Con- 
verter with interchangeable range cards. 


The Thermocouple-Air Converter 
is used with thermocouples or other 
low voltage d-c inputs. Since it con- 
verts d-c millivolt signals to air-out- 
put signals, it enables customers to 
retain their pneumatic recording and 
controlling panel components and 
capitalize on the advantages of the 
Autronic System. Upper section is 
an amplifier-converter similar to the 
T2C Thermocouple Converter ( Bul- 
letin A-712); the lower section an electro-pneumatic trans- 
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AUTRONIC 
THERMOCOUPLE 
CONVERTER 


The Thermocouple Con- 
verter is an amplifier-con- 
verter unit that enables the 
Autronic System to be used 
with thermocouples or other 
low voltage d-c inputs. A 
high-impedance, null-bal- 
ance unit which does not 
draw current from thermo- 
couple, it converts d-c milli- 


Fig. 11—T2C Thermocouple 
Converter with inter- 
changeable range cards. 


ducer similar to the P2R Power Relay (Bulletin A-710-A). 
A high-impedance, null-balance unit which does not draw 
current from thermocouple, the T3C converts d-c millivolt 
signals to a 3-15 psi air signal in a linear relationship. Fixed 
or continuously adjustable interchangeable range cards. Stand- 
ard ranges from a low of -100° to a high of 3000°F. Transducer 
section can be explosion proofed. Request Bulletin A-714. 


volt input signals to a 0.0 to 0.500 volt a-c signal. No 
batteries, slide wires or motors. Fixed temperature 
range cards or continuously adjustable range cards 
available. Many standard ranges available from a low 
of -100° to a high of 3000°F. Request Bulletin A-712. 
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PRESSURE TRANSMITTERS 


Output of the Pressure Primary Element Transmitters is 
proportional to pressure being measured. Minute movements of 
the stainless steel diaphragm are amplified through a friction-free 
linkage to the movable core of a differential transformer which 
produces an output signal of from 0.0 to 0.500 volts 60-cycle a-c 
directly proportional to pressure being measured. Ranges adjust- 
able to 400% zero suppression of span setting. Continuously 
adjustable spans: 0-40 to 0-200 psi, 0-200 to 0-1000 psi, 0-1000 
to 0-5000 psi. Request Bulletin A-708. 
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Fig. 12—P2T Pressure Primary 

Element Transmitter. 
FLUSH DIAPHRAGM 

PRESSURE TRANSMITTER 


DIFFERENTIAL PRESSURE TRANSMITTER 


Fig. 13—D2T Differential Pressure 
Primary Element Transmitter. 


The Flush Diaphragm 
Transmitter is mounted on 
the process pipe so that dia- 
phragm is in contact with 
process fluids. This design 
eliminates stagnant pressure 
lines which must be heat 
jacketed. Particularly valu- 
able for measuring pressures 
in polymers, asphalts, viscous 
fluids, molten metals, etc. 
Transmission lags are elimi- 
nated because measurement 
data is converted to electric 
signal without motors, 
boosters, slide wirés or vacuum tubes. Movement of dia- 
phragm is amplified through linkage and moves core of dif- 
ferential transformer which produces 60-cycle a-c output of 
from 0.0 to 0.500 volts directly proportional to measured vari- 
able. Continuously adjustable ranges of 0-200 to 0-1000 psig, 
and 0-1000 to 0-2500 psig. For operation to 300° C standard. 
Higher temperatures and pressures available on special order. 
Can be supplied explosion proofed. Request Bulletin A-713. 
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THE SWARTWOUT COMPANY © 18511 EUCLID AVENUE + CLEVELAND 12, OHIO 


Litho in USA 


The Differential Pressure 
Transmitter covers a differential 
pressure range of 0-20 to 0-1000 
inches water and static pres- 
sures to 5000 psig. A unique 
anti-thrust pressure seal trans- 
mits motion of sensing dia- 
phragm through friction-free 
amplifying linkage to movable core of differential transformer 
which gives 60-cycle a-c output of from 0.0 to 0.500 volts directly 
proportional to variable. Response is instantaneous because there 
are no electric motors, slide wires or contacting mechanisms; 
no air lines to leak, freeze or corrode. Request Bulletins A-707-A 
and A-707.1-A. 


Fig. 14— 
P3T Flush 
Diaphragm 
Pressure 
Transmitter. 


AUTRONIC ADAPTER UNITS 


Swartwout makes many adapter units to 
utilize any a-c or d-c signal such as strain 
gauges, pH, oxygen, etc., for use with Autronic 
Controllers, Recorders, or other units. 














LOW COST, EFFICIENT Automatic Speed Control 
NOW AVAILABLE with the CYLINDER CONOMOTOR 


——Pr___, 


















LA 





-) 
Reeves Vari-Speed Motodrive ad@wated 
by Cylinder Conomotor with e#fernal 
positioner. 








Link Belt P.1.V. variable speed drive 
with Cylinder Conomotor. 
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Graham Transmissions variable ie] 
drive with Cylinder Conomotor. 


For many years, industry’s requirements for a practi- 
cal method of controlling speed in operations in- 
volving such variables as flow, temperature, pressure, 
liquid level, tension, etc., could not be adequately 
satisfied. Now, the Cylinder Conomotor—a pneuma- 
tically positioned power operator used as original 
equipment on virtually all major variable speed drive 
units—affords low cost, dependable automatic speed 
control for processes . . . roll- winding equipment .. . 
heat exchangers...machine tools... material conveyors. 

Engineers are becoming more and more conscious 


FOR ADDITIONAL INFORMATION ON CONOFLOW CYLINDER 


Sterling Electric Motors Speed-trol with 
Cylinder Conomotor. 









ing Varitrol Cylinder Conometor. 


of the possibilities offered by automatic control of 
variable speed drives through pneumatic means. Pneu- 
matic speed control combines all the advantages of 
simplicity, versatility and sensitivity at a low, low 
cost. An additional inherent feature of pneumatic 
control is its explosion-proof characteristic—a speci- 
fied must in many industries today. 

Conoflow engineers, seasoned in control techniques, 
can help you adapt the Cylinder Conomotor to your 
speed changing requirements . . . Call in Conoflow 
today, you’ll like our personalized service. 


OPERATORS WRITE FOR BULLETIN B-50-2 
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FOREMOST MANUFACTURERS OF FINAL CONTROL ELEMENTS 


2100 ARCH STREET, PHILADELPHIA 3, 








PA. 
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CELESTIAL NAVIGATION —Link Aviation's high-speed, high altitude celestial navigation trainer; only such trainer capable of 
simulating trans-Polar flight. Trains navigators in techniques of guiding planes by the stars. 


Vital 
Controls 


The controls on the world’s fastest submarine; the most 
advanced airborne navigation system known to exist; other 
similarly advanced military systems and equally advanced 
industrial equipment and control systems are outstanding 
examples of the work of the producing companies of Gen- 
eral Precision Equipment Corporation. More than a dozen 
major industries are served by instrumentation and sys- 
tems designed, developed and produced by GPE Com- 
panies. 

Ten of the companies in the GPE Group — notably 
Askania, Kearfott, Librascope and Link Aviation—devote 
substantial resources to the development and manufacture 
of instruments, servos and controls. These are used in 
equipment and systems developed by these companies 





SUBMARINE 
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PROCESS CONTROL-—Askania controls 
regulate speed of the ten turbines which 
develop compression to maintain gas suc- es 


tion pressure in Creole Petroleum Corpora- 
tion's giant, pile-supported oil drilling : 
operation on Lake Maracaibo, Venezuela. 
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OPERATION — Controls developed and 
produced by Askania Regulator Company are utilized to 
govern operation of U. S. Navy's modern Guppy type 
submarines. 
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themselves, as well as in systems and equipment developed 
and produced by other manufacturers of advanced techno- 
logical equipment. 

All GPE Producing Companies work in the advanced 
areas of highly specialized fields and are engaged in the 
design, development, manufacture and sale of equipment 
which is closely related from a technical point of view. It 
is all precision equipment; it derives from similar fields of 
technical competence; it saves labor, increases productivity 
or achieves results which cannot be achieved with even 
limited use of on-the-spot manpower. The chart here shows 
the specialized fields in which the key GPE Producing 
Companies work. 

In addition to specialization in its particular products 


information 


For more 





Pht ™ m4 
{| eee eRe Seen 











MISSILE GUIDANCE —One of the many guided missiles 
equipped with Kearfott basic gyro reference systems, the B-6] 
Matador—U. S. Air Force's first successful ground-to-ground 
tactical weapon. 


@@@ Manufacturing, product development and research 
@@ Manufacturing and product development Owe Pilot manufacturing, product development and research 


' ' j ' ' ! ' | | | 


PRECISION MECHANICS, OPTICAL DEVICES, CERAMICS 





and fields of technical competence, each of these companies 
has at its command, as required, the facilities and special- 
ized techniques of the other GPE Companies in their re- 
spective fields. Interrelation of their resources is achieved 
through GPE’s basic operating policy, GPE Coordinated 
Precision Technology. In all areas in which GPE Compa- 
nies work, this coordination has been responsible for a wide 
variety of precision equipment of superior design and per- 
formance, embodying new, advanced principles. 

A brochure relative to the work of the GPE Companies 
and GPE Coordinated Precision Technology is available. 
Address your request, or specific inquiries, to: GENERAL 
PRECISION EQUIPMENT CORPORATION — 92 Gold Street, 
New York 38, N. Y. 





Watching machines is a job for the GPL TV camera. Above, the GPL camera 
mounted to face a screw-making machine instantly reports anything needing attention to 
the operator, increasing the number of machines he can tend efficiently. 


» 
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Danger is no problem. The GPL industrial TV camera can look into the 
face of danger and never blink. Above it reports to the operator a hazard- 
ous process taking place inside a test cell 
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Control Problems Solved by Seein 


GPL industrial television opens up new possibilities in control by 
providing instantaneous visual information on what’s happening. 


Good control is 


many purposes no 


based on good information. And for 
information can match seeing what is 
happening right on the spot. You can do just this, anywhere, 
anytime, with the industrial and institutional television 
equipment designed and made by General Precision Labora- 
tory Incorporated, and known as GPL ii-TV.* 

No spot is too far away, too dangerous, too cramped for 
GPL ii-TV. Unattended, the camera permits observers to 
see around corners, through walls, across thousands of 
miles, within the whirling heart of a machine. It can bring 
many scattered events to a single observer and, with GPL 
TV projectors, a single event to many scattered audiences. 

With this new tool you can solve many kinds of con- 
trol problems. You can use GPL industrial television to 
monitor remote machines. You can study a wing tip five 
miles up, or watch a grapnel grope along the ocean floor. 
You can follow and control a dangerous process, step by 
step, safe from fumes or radiation. You can control access 
to restricted areas, check signatures against a master file. 

In fact, you can use GPL industrial television for any- 
thing that requires instant communication of visual infor- 
mation. You can improve skills and techniques of workers 
in scattered plants with visual demonstrations. You can run 
face-to-face conferences of far-flung personnel. 

A GPL Industrial and Institutional Television System 
can do all these things for you—and many others—with high 
efficiency and low cost. Here’s why: 


* Trade-t rk 


In automation, whenever there are dials to be checked, the GPL TV camera can 
report to a central point. Motorized on rails or to swing around, the camera scans a 
whole bank of dials, sweeps an area. Equally useful in non-automatized production. 


ae 


Wherever security control is a problem, strategically placed GPL TV cameras multiply the eyes 
of your guards. Here a single camera keeps watch over vital military equipment. Similarly, GPL TV 
cameras can guard the aisles of warehouses, restricted areas, exposed loading platforms. 
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@ It is high-sensitivity, quality equipment. Behind it lies 
the long experience of General Precision Laboratory in 
building the finest in broadcast television. GPL equipment 
is used by 90 percent of all studios equipped for video 
recording; GPL cameras and controls are found in many 
of the finest broadcast TV installations. 
@ Military TV equipment must be really rugged—and GPL 
has been building it for years. Now GPL has designed your 
industrial TV system with high-strength elements and 
simple design that stand the gaff. Special housings protect 
the camera from weather, heat, shock, explosions. 
© GPL’s compact industrial camera is bullet-shaped to 
squeeze in almost anywhere. Only 2” larger in diameter 
than a baseball, it weighs 5 lbs. The 26-lb. control cabinet, 
the size of an overnight case, can be far from the camera. 
@ GPL’s industrial camera is unique in its ability to ob- 
tain a good picture at very low light levels. With its Vidicon 
pick-up tube it can work under highly adverse conditions. 
@ GPL enables you to multiply your audience with a TV 
projection system for industrial use. It is made like the 
famed GPL theatre projectors used all over the country; 
mounted on rollers for complete mobility. 
For more information on what GPL ii-TV 
you—and suggestions on your special problems—write to: 
GENERAL PRECISION LABORATORY IN- 
CORPORATED, Pleasantville, N. Y. (A subsidiary 
of General Precision Equipment Corporation.) 
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PACKAGED PRECISION 
MEASUREMENT 


SR-4° Load Cells cut handling time 


by weighing scrap anywhere in yard 


[..ldwin’s “Packaged Precision Measurement” can help 
you lower the cost of handling all heavy materials. 

That’s being demonstrated in this scrap steel yard of a 
large steel mill. Baldwin’s SR-4 Load Cells, installed 
under loading buckets, have reduced greatly the time 
required to load the scrap steel and move the buckets on 
to electric furnaces. 

Here’s how. Each truck is fitted with four SR-4 Load 
Cells supporting the scrap hopper (see smaller photo). 
Continuous, accurate weight is provided by a Baldwin 
Type 5 Precision Indicator mounted on the trailer in a 
steel housing, powered by batteries through an inverter. 

This system is much more flexible than the previous 
method. The previous one had wasted a lot of time 
because it was necessary to move the scrap load to a scale 


Eddystone Division 
BALDWIN-LIMA-HAMILTON 


car on tracks that could only move back and forth under 
an overhead crane. 

Thanks to Baldwin’s “Packaged Precision Measure- 
ment,” scrap charge load weights (upwards of 50 tons 
each now) are checked instantly on the indicator during 
loading operations anywhere in the yard. The exact 
amount of scrap needed is in the bucket when it leaves 
the scrap yard. 

SR-4 devices are ruggedly built to withstand severe 
impacts and overloads. Their exceptionally high accuracy 
does not change with age. There are no moving parts to 
wear out. There’s no hydraulic system to control. For 
detailed information about SR-4 device applications and 
instrumentation, write us or use the coupon right away. 


Dept. 3415, Baldwin-Lima-Hamilton Corporation 
Philadelphia 42, Pa. 


(In Canada: Peacock Bros., Ltd., Montreal, Quebec) 
Please send me the following new literature: 


[_] Bulletin 4300 (Introduction to SR-4 Devices) 
Bulletin 4301 (SR-4 Load Cells and Load Beams) 
Bulletin 4304 (SR-4 Crane Scales) 
[_] Bulletin 4302 (SR-4 Weighing of Tanks, Bins, Hoppers) 
Name Title 
Company 


Address 


City _ 








BRISTOL’S 
Metagraphic Receiver lin 














THIS TYPICAL GRAPHIC PANEL OF BRISTOL METAGRAPHIC 
INSTRUMENTS IN AN OIL REFINERY FEATURES: 

Human engineered, scientifically designed scales for error-free 
close-by, as well as distant, readability. 

Molded clear plastic doors improve visibility to the limit — no 
shadows or reflections. 


All measurements are on the same scale plate. 

The instrument presents readings to the process operator in the 
most easily grasped form. High-visibility, colored fluorescent 
paints are used on pointers to enable operators to easily tell 
them apart. All pointers for a given function are the same color 
in all instruments. 


A new degree of performance, flexibility, and ease of servicing in a pneumatic receiver 


FULL PLUG-IN SERVICE: The chassis of a Metagraphic receiver 
is built for full plug-in service. It is of one-piece construction 
and can be withdrawn to an intermediate position for servicing, 
without interrupting its operation, or completely removed from 
the case (no tools required). 

Flexibility. Full plug-in construction provides a flexibility 
of use that can’t be matched. A recorder can be changed to an 
indicator or vice versa in less than 10 seconds by merely replac- 
~~ ie ing chassis. One model can be changed to another or, if trouble 





OPERATING 
Z ) CENTER 


INDICATING = 
RECOR 


MANUAL -AUTO- 
MATIC TRANSFER 











lesa is suspected, the doubtful unit can be replaced by a spare. 
3-15 PSI No interruption whatever to automatic contro] when receiver 
¥ chassis is removed. The set point and manual-automatic transfer 


station are part of the receiver case. With the chassis removed 
Po" 
= C1) measunins 
TRANSMITTER 3) pastomanic 
CONTROL 


from the case the controller functions as a blind controller. You 
HOW THE METAGRAPHIC RECEIVER HOOKS INTO CON- 




















Ease of servicing. Little or no maintenance is required. Sim- 


get the same automatic control with chassis removed. 
When a recorder chassis is replaced the chart can be easily 
TROI, SYSTEM. Note that Metagraphic Receiver is outside 
the control loop. As a result, unplugging the receiver 


removed and put on the new chassis. 
creates no transient disturbance in the control loop. 


i. 
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plicity of construction and plug-in feature make it possible, if 

trouble is suspected, to check receivers while they are still in 

operation by pulling chassis out to the intermediate position 
rcle 12 on inquiry card, 








where it can be inspected, charts changed, pens inked, zero 
adjusted, and clocks serviced. A receiver suspected of giving 
trouble can be replaced in a few seconds with a stand-by unit 
and checked and serviced in the service shop — out of service 
time is thus eliminated. 

Anybody can learn to check and service a Metagraphic Instru- 
ment in a few minutes. 

CONTINUOUS VALVE POSITION INDICATION on same instru- 
ment scale plate as set point scale gives continuous data on 
control valve position — makes “bumpless” transfer possible, 
simply by matching pointer positions — no need to read actual 
scale values — minimizes reading errors — speeds operations. 

IDEAL FOR GRAPHIC PANEL AND CONSOLE USE: More instru- 
ments can be mounted in a given panel area than with any 
other type of receiver. 


They fit into a 4-9/16” square cut out — no 
notches required. 

They mount 6-1/2” center to center on panel 
(6-1/2” and 7” with controller plugged into 
receiver case). 

SCALES ARE SCIENTIFICALLY DESIGNED for instant, error-free 
readability — a new degree of close-up, as well as distant, 
readability. Control information can be obtained at a glance at 
distances up to 20 feet by noting whether pointers match — no 
need to read scales. 


OFFERED FOR UP TO 3 MEASURED VARIABLES — With air pres- 
sure regulators or air-loaded regulators, three-position manual- 
automatic transfer valves for automatic control, and six-position 
(on same knob) transfer valves for cascade control. 


ALL MEASURING ELEMENTS in receiver are the same high 
quality and accuracy. They all indicate on the same scale plate. 


AIR CHART DRIVES are 100% pneumatic operated — no elec- 
tricity is needed in control room for clock — operates off 20 
psi air supply. 

UNIVERSAL PIPING MANIFOLD can be adapted to any piping 
(2-pipe or 4-pipe system). Only a screw driver and wrench 
needed — no parts required. 


HIGH-VISIBILITY COLORED FLUORESCENT PAINTS are used on 
pointers so operators can easily tell them apart. Pointers for a 
given function are the same color in all instruments. Control 
information can be obtained at a glance at distances up to 20 
feet by noting whether pointers match or have deviated from 
each other — no need to read scales. 


Write for the Bristol Metagraphic Receiver bulletin. The 
Bristol Company, 113 Bristol Road, Waterbury 20, Conn. 5.31 
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HUMAN-ENGINEERED INSTRUMENTATION 





~ gives you 35 models to choose from 


TWO-PEN RECORDING RECEIVER 








THIS METAGRAPHIC TWO-PEN RECORDING RECEIVER, with Man- 
ual-Automatic Station records, indicates, and controls one 
measured variable, records one related variable on the same 
chart, and gives a continuous indication of either set-point 
or valve-position whichever is desired. If valve position is 
chosen to be continuously indicated, set-point may be indi- 
cated by depressing the valve knob or vice versa. The two 
recorded variables are at no time disturbed. 


SIX-POSITION TRANSFER VALVE 


Figs sin 




















SIX POSITION TRANSFER VALVE (on one knob) for cascade 


control. 
be 


Metagraphic instruments measure, record, 
indicate and automatically control: 
Pressure Liquid Level 


Vacuum Flow 
Absolute Pressure Temperature and 











Differential Pressure Mechanical Motion e 





VISIT US AT BOOTHS B399 — B403, 
ISA SHOW, LOS ANGELES. 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


For more information circle 12 on inquiry card 


August 1955—Jnstruments & Automation—Page 1183 





1 ie 
AN ACCURATE, PORTABLE, MULTI-FUNCTION INSTRUMENT 


THE LEWIS PORTABLE 
TEST POTENTIOMETER > 


for Service Testing Exhaust Temperature Measuring Systems 


Developed for use by field service engineers of a leading engine manu- 
facturer, the Model 13P05 Test Potentiometer has proven its serviceability 
in desert heat and arctic cold at maintenance. bases on many points of 


the globe. 








A PYROMETER-POTENTIOMETER 


rt : 
| FOU ike for measuring exhaust thermocouple tempera- 


a tures that is truly portable with a sturdy pivoted 


PRECISION galvanometer and without a standard cell. 


Accurate automatic electrically operated cold 
INSTRUMENTS junction compensation permits this instrument 
to be used in ambient temperatures from be- 


IN ONE! low freezing to plus 120°F. Mirror scales with 

precise hand-drawn graduations and knife 
edge pointers insure accurate readings from 
zero to 1000 degrees Centigrade. 


A LOW RANGE OHM-METER 
with a widely spaced, hand drawn scale for 
checking the resistance of leads, thermo- 
couples and balancing resistors to insure cor- 
rect adjustment to match external resistance 
requirements of exhaust temperature indica- 
tors, either eight or twenty-two ohms. 


A KILO-OHM METER, 

energized by a 67 2 volt battery for checking 
insulation resistance of lead-wires and thermo- 
couples. Due to the potential applied, this 
circuit is more effective in detecting flaws 
than conventional ohm meters. A hand-drawn 
scale is clearly marked in kilo ohms resistance. 


A THERMOMETER TESTER 


for precise scale error checks of exhaust tem- 
perature indicators having either eight or 
twenty-two ohms external resistance. A con- 
trolled power supply energizes the indicator 
under test, through the correct series resist- 
ance, and the zero to 1000°C temperature 
scale is used as a reference standard. Recom- 


compen 





Pane nena remanent eye acre ce 





} mended for use in adjusting exhaust indicators 

f Model 13P05 in accordance with ambient temperature, with 

For dependable maintenance, use test equipment power applied for 700°C, through the proper 

made by the manufacturer of the components to be resistance. A liquid-in-glass thermometer and 

checked. i 4 flexible test leads are supplied with each in- 
f ~ strument. 


IS ENGINEERING Co. 
-NAUGATUCK, CONNECTICUT 
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INSTRUMENTS 
AUTOMATION 


TCR... 








Regional areas are enticing expanding instrument manufacturers; Fort 
Worth, Texas, Chamber of Commerce announces $10 million industrial 
park site suited to needs of instrumentation industry. 





Mobile radio services authorized by FCC (industrial, safety, 
and transportation) exceed 430,000, over half of which are on 
the air. Industrial use is expanding in power, petroleum, 
forest products, etc. 





Number of radar-egquipped vessels in passenger and merchant service 
exceeds 7000. Over 50% of marine radars in the world are of British 
manufacture. 





Magnetic recording is expanding field. Use is expanding in 
control and analysis of noise, vibration, acoustics; flight 
testing; geophysical exploration; digital data processing. 





Trend to industrial use of data reduction equipment is outstanding. 
New 20,000-bpd Canadian Petrofina Refinery in Montreal will have 
$50,000 Fischer & Porter Logger to monitor and record 480 process 
variables in 9 production units. 








Use of mathematicians by industry is increasing—because of 
increased emphasis on computers, operations research, (in- 
cluding linear programming), statistical analysis (as in 
quality control), and—a new field just emerging—mathematical 
research, 











Number of men receiving doctorates in science and engineering has 

doubled from 1948 to 1954—but rate has leveled off since 1950. 

Number reported by Journal of American Society of Engineering Edu- 
cation: 





1948 1950 1951 1954 
Chemistry 630 1098 1101 1169 
Physics 245 415 503 548 
Mathematics 126 160 204 2535 
Metallurgy 21 __ 46 73 66 
1042 1719 1881 2016 
Chem. Eng. 85 178 159 
Civil Eng. 53 52 43 
Elec. Eng. 56 85 121 
Mech. Eng. 48 __ 48 68 
1234 2062 2292 


Note that about 70% of all doctorates are in chemistry 
and physics; less than 20% in engineering courses. 


Test centers for engine testing are growing in number and size. 





New $41 million turbine test center now being completed in 
West Trenton, N. J. for Navy requires more electrical power 
than is used by city of 75,000. Control system was designed by 
M-H. 
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Joy Electrical Connectors 
and 
Automatic Controls 


te Automation... 





What 
when electrical connectors fail? 


No automatic control system yet devised will keep 
machines —- when an electrical plug or receptacle 
e 


in their power feeder line or power control circuit 
poops out. That’s why JOY’s one-piece molded Neoprene 
connectors deserve your careful consideration. Factory 
wired and permanently molded to cord or cable, they 
provide many extra advantages that add up to a long life 
of dependable service under the most adverse operating 
conditions. (A few are listed below.) Available in a 
wide variety of designs with 1 through 16 contacts for 
150 to 600 volt applications. Joy Manufacturing Com- 
pany, Oliver Building, Pittsburgh 22, Pa. In Canada: 
Joy Manufacturing Co. (Canada) Limited, Galt, Ontario. 


Oil-Sealed ... 

One-piece molded cable con- 
nector assembly protects conduc- 
tors from oil and other external 
impurities. Face rings protect 
contacts from similar contamina- 
tion, when connectors are en- 
gaged. 


Distortion-Proof ... 

Factory molded as trim one-piece 
synthetic rubber jacketed units, 
JOY connectors cannot crack, will 
not shatter and are practically 
impossible to knock out of shape. 





Moisture-Tight 

JOY electrical connectors are ‘ 
absolutely moisture-tight from sos 
wiring juncture to face ... and fe 
when connected even their con- 7 | 
tacts are protective!y encased in . 


a resilient housing. er 


“SOURCE OF INDUSTRY'S 
FAVORITE ELECTRICAL 
CONNECTORS SINCE "28 














Pree.-: 
New Bulletin — 
Ask for No. B59 






CD 355.2 


For more information circle 14 on inquiry card. 
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Stock Report .... 


The following prices and price ranges are supplied by Bache & Co., 
36 Wall Street, New York 5, New York 








New York Stock Exchange: 
Price Range for Year As of June 30 











Thru June 30 Last 

Security — — 
American C. & C. 41 1/2 35 1/2 40 1/2 
American Mach. & F. 35 7/8 25 30 1/4 
American Mach. &M. 41 3/8 27 1/2 37 1/2 
American Optical 53 1/4 39 1/8 46 3/4 
Bell & Howell ho 1/4 30 1/2 ho 3/k 
Bendix Aviation 59 1/2 48 52 1/4 
Bulova Watch 64 3/4 50 3/4 64 1/2 
Burroughs 3 1/4 22 7/8 33 
Clevite 25 3/8 20 3/4 22 1/8 
Dobeckamn 37 3/4 30 1/4 35 5/8 
Gemewell 39 31 1/2 34 
General Inst. 13 10 10 1/2 
General Prec. Tl 1/2 4k 5/8 52 1/4 
General Time 39 3/4 35 37 1/2 
Hamilton Watch 25 1/4 20 20 1/2 
Int. Bus. Mach. 450 349 415 
Minneapolis-Hon. 70 53 63 
National Cash Reg. 47 3 ho 3/4 
Radio Corp. 55 3/8 36 3/4 51 7/8 
Raytheon 25 3/4 18 22 1/2 
Rem. Rand 58 7/8 31 1/4 57 1/4 
Robertshaw-F. 33 5/8 2 31 1/% 
Sangamo Electric 30 3/8 26 27 1/2 
Sperry Corp. (1) 95 3/4 39 3/4 93 1/2 
Square D 52 43 1/2 46 1/4 
L. S. Starrett ko 3/4 
Sylvania Elec. kg 7/8 ki 48 1/4 
Telautograph 37 1/2 25 1/2 33 3/4 
Texas Inst. 16 7/8 12 5/8 13 7/8 
Underwood 43 1/8 33 42 3/8 
(1) Stock to be split. 
American Stock Exchange: 

Range for 1955 As of June 30 
Security High Low Last 
Aeroquip Corp. 17 1/2 8 1/2 14 3/4 
Air Assoc. 12 3/h 10 1/8 11 1/8 
American Meter 37 1/2 32 5/8 37 
Beckman Inst. 26 7/8 19 3/8 22 1/h 
Benrus Watch 10 7/8 9 5/8 9 3/4 
Breeze Corp. 8 7/8 5 3/4 8 1/8 
Consolidated Eng. 31 1/4 ok 26 
DuMont Labs. 17 1/8 13 1/4 15 1/8 
ElectroData 17 7/8 12 13 7/8 
Fairchild C. & I. 37 1/4 25 26 3/8 
Int'l Resistance 9 3/8 9 1/4 
Lear Inc. 13 3/8 8 3/4 8 7/8 
Nat'l Res. Corp. 33 1/4 25 1/4 25 5/8 
Neptune Meter 28 1/8 21 27 1/2 
New Haven Clock 4 1/8 21/2 
Norden- Ketay 19 1/2 13 1/4 14 7/8 
Pneumatic Scale 31 27 1/2 31 - 32 (2) 
Servomechanisms 13 3/8 8 1/4 91/2 
Wallace & Tiernan 26 7/8 22 22 
Waltham Watch 2 7/8 1 3/8 1 7/8 


(2) Bid - Ask price, no sale. 








FOR CONTROL 


proven co mponents 


now in production 


Pressure Pickups and 
Synchrotel Transmitters 
to measure and electrically transmit 
¢ true airspeed ©¢ indicated 
airspeed © absolute pressure 
¢ log absolute pressure « dif- 
ferential pressure ¢ log differ- 
ential pressure ° altitude 
e Mach number ® airspeed 


and Mach number. 


Pressure Monitors — to provide con- 


trol signals for altitude, abso- 


Navigation and Control Devices cinch greens 


vertical speed, etc. 


«& a * 
po for Missiles and Aircraft slihaet Al sam 
applications now served by 


gyros. 
Kollsman has designed, developed and produced 


the following navigation and control systems and Pressure Switches — actuated by 


static pressure, differential 
components: 
pressure, rate of change of 


static pressure, rate of climb or 


FOR NAVIGATION OR GUIDANCE 


descent, etc. 


— assi¥l 1 LD | Photoelectric Sextants for remote semi- 
cL: Motors — miniature, special purpose, 
L— automatic celestial navigation. 

including new designs with in- 


-SAN FRANCISCO, CALIF. 
Visit US IN 
BOOTHS 1621 * 1622 


(a. Assi¥ We y | Automatic Astrocompasses for precise tegral gear heads. 


automatic celestial directional reference and 


ee ee 


navigation. 
SPECIAL TEST EQUIPMENT 


Photoelectric Tracking Systems For many years optical and electromechanical for flight 
Kollsman has specialized in high precision tracking test observations. 


systems. 


eae Sextants for manual celestial observations. Please write us concerning your 


ee specific requirements in the field of missile 

Ass SIF FIED | Computing Systems to provide precise pecip 1 fi f 
~ data for automatic navigation and guidance, or aircraft control and guidance. 

operated by optical, electromechanical, and pressure Technical bulletins are available 


sensing components. / ? 
6 P on most of the devices mentioned. 





ko | | S m qd Nn INSTRUMENT CORPORATION 


80-22 45th AVE., ELMHURST, NEW YORK e GLENDALE, CALIFORNIA « SUBSIDIARY OF Standard COIL PRODUCTS CO, INC. 


For more information circle 15 on inquiry card. 
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INSERT 
VENTURI 
NOZZLE 

















FOR CLEAN LIQUIDS, SEWAGE AND SLUDGE 
VENTURI TUBES TO 72” 


FLOW 
NOZZLES 
TO 36” 


Jk, 


LOW HEAD-LOSS FLOW TUBES 
All Above Illustrated 


Primary Elements are 


MADE BY PENN“ 


PENN MATCHED 
METERING 
Individually cali- 
brated primary ele- 
ments can be exactly 
matched to meter. 
enn’s high servo- 
power permits use of 
large cam which is 
readily contoured to 
matchspecial calibra- 
tion curves or non- 
standard differen- 

tials. 
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Most Accurate of All Systems 


Penn electric metering is based on the 
ideal null balance inductance bridge. AC 
power source is necessary only at the 
receiver. The sensing device is relieved of 
all work except to position a light core. 
At the receiver a powerful electric motor 
moves the core to balance the bridge and 
simultaneously moves pen, large indica- 
tor, totalizer, or potentiometer for re- 
transmission, summation, or control 
action. Note particularly the cam which 
extracts the square root and permits 
special matching of recorder to cali- 
brated primary elements. Reproducible 
accuracy 14%. 

Recorder may be thousands of feet 
from water-proof, explosion-proof trans- 
mitter. Transmitter may be indicating 
type using magnetic coupling to avoid a 
stuffing box. 


WITH ELECTRIC RE-TRANSMISSION 


in first 
meter acts as transmit- 


Potentiometer 


ef to operate second 
remote meter which may 
be recording or 270° in- 
dicating, as illustrated. 
If first meter is electronic 
type, as many as 3 poten- 
tiometers can be oper- 
ated for re-transmission 
or as control devices. 


WITH PNEUMATIC RE-TRANSMISSION 
Any Penn electric meter can be provided 
with a Penn pneumatic transmitter to 
produce 3-15 PSIG signal (linear with 
flow) to operate other panel size or mini- 
ature instruments or _ proportioning 
pumps. 
For more 


28 


> 16 on 


ELECTRIC FLOW METERS 


Differential Pressure Type 

Area (Linameter) Type 
Famous null balance, inductance bridge 
meters described in left-hand column. 
12” uniform chart, 10” indicating scale, 
jumbo fountain pen are standard fea- 
tures. Electronic or galvanometer type 
receiver. 

Only Penn offers both differential pres- 

sure and area types to cover this wide 
range of measurement. 


FLOAT IN HG “FLOAT IN LDS BELLOWS 


A—Float in Mercury 
Diff.: 0- 15” to 0 to 1200” 
Static: up to 5000 PSIG 
B—Float in Low Density Seal 
Diff.: 0-2” to 0 to 10” 
Static: up to 75 PSIG 
C—Bellows (Rupture-proof, Mercury less) 
Diff.: 0-20” to 0 to 200” 
Static: up to 4500 PSIG 





STRAIGHT-THRU 


Variable area meter operates on rota- 
meter principle with sharp-edged meter- 
ing disc moving vertically in tapered 
throat. Particularly recommended for 
corrosive fluids, pulps and slurries, vis- 
cous liquids, fuel oil and tars, small 
flows, or where straight pipe run is 
limited. 
Tee Body Transmitters 

2” size: 0-2 to 0-25 GPM 

10” size: 0-390 to 0-1900 GPM 

also 3”, 4”, 6”, and 8” sizes. 

Straight-Thru Transmitters 

34” Size: 0-1 to 0-2 GPM 

2” Size: 0-4 to 0-25 GPM 

4” Size: 0-50 to 0-250 GPM 


MECHANICAL FLOW METERS 


Differential Pressure Type 

Area (Linameter) Type 
Recorder, Recorder-Totalizer, Recorder- 
Controller, Pneumatic Transmitter with 
linear signal. Penn Magna-Clutch elimi- 
nates stuffing box with its leaking, bind- 
ing, maintenance by providing magnetic 
coupling which cannot be “unlocked”’ 
inder most severe service conditions. 
Differential Pressure Type. Ranges 0-20” to 
0-800” with interchangeable range tubes 
covering any differential from 50 to 800 
inches. Static pressure to 3500 PSIG. 
Area (Linameter) Type. Tee bodies from 2” 
to 8”. Capacities from 0-4 to 0-1200 
GPM. 











MASS FLOW METERS . 




















A | LA\ 
(PT x | VH [=| Qn) 











For gas, air, steam measurement. Pro- 
vide automatic compensation for density 
changes as determined by temperature 
and pressure measurement. Wide span of 
variations can be handled in mathe- 
matically rigorous fashion by _ servo- 
powered computer mechanisms. In suc- 
cessful use on hydrogen, oxygen, natural 
gas, wind tunnel air, engine exhaust 
gases, reheat steam. 

COMPENSATED METERS for feed water 
and boiler drum level employ similar 
design. 

BOILER METERS. Steam flow meter with 
air flow pen (and additional tempera- 
ture and pressure pens) for combustion 
efficiency guide. Many hundreds in use. 








+ 



































Any number of meters may each be pro- 
vided with a potentiometer so that meter 
readings can be added together, recorded, 
and totalized on a summation meter. 















































--" 
-- 
- 
- 
- 
-- 


r A low differential range 
meter and a high differen- 
tial range meter installed 
across the same _ orifice, 
thereby increasing flow 
rangeability four times. 





WIDE RANGE METERS. A single meter with 
25 to 1 rangeability, accomplished by 
shaping low range portion of range tube. 


BTU METERS 














Ts-Tr} X VH = BTU 


In hot water heating or chilled water 
cooling, the net BTU is determined by 
this meter. Temperature difference be- 
tween “‘supply”’ and “return” water is 
measured by resistance thermometers 
and continuously multiplied by rate of 
flow in pounds of water. Servo-powered 
computer mechanism assures accuracy. 
































METERS FOR SPECIFIC USES TEMPERATURE-PRESSURE LIQUID LEVEL—POSITION 


12” Recorders, 1 to 
4 pens. Electric, 
spring, or air clocks. 
Electric contacts. 
Also portable type 
with handle and 
base. 


Temperature: Resist- 
ance thermometers, 
gas-filled, mercury- 
actuated or vapor 
tension. 





Pressure: Metallic diaphragms, slack dia- 
phragms, bellows, spiral springs, mano- 
meters, absolute pressure bellows. 


















Exceptionally rugged design. Large bel- 
lows with internal spring. Air passages 
built into ““worm”’ plate for easy clean- 
ing. Jeweled orifices cleanable during 
operation. All modes: on-off; throttling: 
throttling with reset and/or derivative; 
inverse derivative. Furnished with: 


PNEUMATIC SET POINT 
MANUAL-AUTOMATIC TRANSFER PANEL 
RATIO CONTROL SET POINT 
PNEUMATIC RATIO ADJUSTMENT 


PNEUMATIC INDICATING TRANSMITTERS 


Units suitable for out- 
door unprotected loca- 
tion. Wall, panel, or 
pipe stand. Distances 
up to 1000 ft. Air out- 
put signal 3-15 PSIG, 
with other ranges avail- 
able. 


For Temperature: Com- 
bines Penn pneumatic transmitter with 
high accuracy 8” dial thermometer. 
Ranges from —40° to 1000° F. Mercury 
filled, uniform scale. 








For Pressure: Combines Penn pneumatic 
transmitter with AA quality 6” or 84” 
gauge. Ranges from vacuum to 10,000 
PSIG and in special construction to 
100,000 PSIG. 


BOILER DRUM 
LEVEL CONTROL 


2-element or 3-element 
air-operated control of 
valve or hydraulic 
coupling. 


tion circle 16 on inquiry card. 
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Level Indicators, Recorders, 
and Totalizers for Flumes, 
Weirs, Open Flow 
Nozzles. 







Large stainless float in stilling well 
operates recorder and totalizer in me- 
chanical type through large cam spe- 
cially shaped to produce uniform flow 
chart. Electrical or pneumatic transmis- 
sion types may have indicating or blind 
transmission and may transmit thou- 
sands of feet to 12” recorder and/or 18” 
or 36” illuininated indicator. 


LEVEL RECORDERS 


12” chart recorders, con- 
trollers, and indicators ac- 
tuated by static pressure, 
differential pressure, or 
float elements and _ trans- 
mitters. Bubbler systems, 
pressure domes, pump con- 
trols, elevated tanks with 
zero suppression are stand- 
ard installations. 


BOILER DRUM LEVEL RECORDER with or 


without density compensation. 








POSITION TRANSMITTERS. Pneumatic and 


electrical for valves, gates, dampers. 





LONG LINE TELEMETERING 


Penn telephone line transmission system 
utilizing frequency modulated signals in 
the audible range can be transmitted 
over telephone company lines including 
switchboard and dial equipment. 


PANELS WIRED 
AND PIPED 


can be furnished com- 

Oo ie plete for connecting 

@@| up to service lines at 

v oc installation. Com- 

pleteinstrumentation 

or control systems 

handled with single 
responsibility. 


. r a Ms JIrntteumolts 


DIVISION OF BURGESS-MANNING COMPANY! 
4100 Haverford Avenue + Philadelphia 4, Pennsylvania , 
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The Pocket-Size Oscilloscope 


———— 
















































































Featuring small size, light weight and ovtstanding performance the HIGH, WIDE and TWIN 
POCKETSCOPES have become the “‘triple threat” of the oscilloscope field. Their incomparable versatility, 
reliability and accuracy have skyrocketed this team of truly portable instruments into unparalleled 
demand. Each oscilloscope features DC coupled amplifiers in both vertical and horizontal channels. 


The S-14-B WIDE BAND POCKETSCOPE is ideal for 
HIGH The S-14-A WIDE investigations of transient signals, DC signals, aperiodic 
HI-GAIN pulses or recurrent waveforms. Vertical channel: 50 mv 


POCKET- rms/in. within —2DB from DC to 700 KC... pulse rise 
SCOPE provides the optimum in | time of 0.35 us. Horizontal channel: 0.15v rms/in. within —2DB from DC to 200 
oscilloscope flexibility for analysis | KC... pulse rise of 1.8 us. Attenuators and gain controls are non-frequency 
of low-level electrical impulses. | discriminating... trace amplitude calibration .. . repetitive or triggered time base 
Extremely light weight (12%4 lbs.), | from \% cycle to 50 KC .. . + sync or trigger . . . trace expansion, filter graph 
compact in size (12 x 5%4 x7 in.), | screen and many other features . . . 14 Ibs... . 12 x 6 x 7 inches. 


dependable ama sccurate in per. he S-15-A | mvrms/in. with response within—2DB 


eee oe ee TWIN — POCKETSCOPE | from DC to 200 KC and pulse rise time 
sponse within 2DB from DC to is a portable, twin | of 1.8 us . . . horizontal channels lv 
200 KC and pulse rise of 1.8 us Ao , tube, high sensi- rms/in. within —2DB from DC to 150 
non-frequency discriminating tivity oscilloscope with two independ- | KC . . . non-frequency discriminating 
othemmntaen ani gain controls with | ©" vertical as well as horizontal chan- | controls . . . internal signal amplitude 
internal calibration of trace ampli- nels. It isindispensable for investigation | calibration . . . linear time base from 
tude... repetitive or trigger time of electronic circuits in industry, school | 4 cycle to 50 KC, triggered or repeti- 
base with linearization from 14 cycle | 29d laboratory. Vertical channels 10 | tive, for both horizontal channels. 
to 50 KC with + sync or trigger. The S-11-A INDUSTRIAL POCKETSCOPE is a small, 
S ] ] A compact (5x7x11 inches), and lightweight (834 lbs.) instru- 
be = ment for observing electrical circuit phenomena. The flexi- 
bility of the POCKETSCOPE permits its use for AC 
measurements as well as for DC. The vertical and horizontal amplifiers are 
capable of reproducing within —2DB from DC to 200 KC with a sensitivity of 
0.1v rms/in. ... repetitive time base from 3 cycles to 50 KC continuously variable 
throughout its range .. . variations of input impedance, line voltage or controls 
do not “bounce” the signal—the scope stabilizes immediately. 


RAYONIC CATHODE RAY TUBES BY WATERMAN 


PHYSICAL DATA | STATIC VOLTAGE DEFLECTION* LIGHT The basic properties of the cathode ray tube that 









































FACE | LENGTH A3 A2 VERT HOR | OUTPUT**!| concern the designer or the user are: deflection sensi- 





3" 10" 1 150 2 tivity, unit line brightness, line width, static voltage 


= 8"’ 99 104 33 
o”'1 9.12" 61 86 44 
1.503" 19.22" 61 86 a4 
1.5x3"" | 8.875" 33 80 


requirements and physical size, A comparison between 
cathode ray tubes manufactured by Waterman Prod- 
ucts Company is shown in the table adjoining. These 
tubes are available in P1, P2, P7 and P11 phosphors, 
3JP1, 3JP7, 3SP1 and 3XP1 are available as JAN tubes. 
































For more information circle 17 on inquiry card. 
Page 1190—Jnstruments & Automation—Vol. 28 





PULSESCORE , 


The Oscilloscope that Portrays the Pulse 














S-6-A 





























The PULSESCOPES are cathode ray tube oscilloscopes that portray the attributes of 
the pulse: shape, amplitude, duration and time displacement. All PULSESCOPES have 
internally generated markers with the basic difference that in the SAR PULSESCOPE 
the markers initiate the sweep while in the others the sweep starts the markers. 


he S-6-A The S-5-A LAB 
SAR 


Ys The S-4-C SAR 
pia —_ PULSESCOPE is 


PULSESCOPE is 
a JANized (Gov’t 


Sco LAB a JANized (Gov’t 

Model No. OS-26) 
portable, AC, wide band-pass, labo- 
ratory oscilloscope ideal for pulse 
as well as general purpose measure- 
ments. Internal delay of 0.55 us 
permits observation of pulse leading 
edge. Includes precision amplitude 
calibration, 10X sweep expansion, 
internal trace intensity time mark- 
ers, internal trigger generators and 
many other features. Video ampli- 
fier 0.lv p to p/inch... pulse rise 
time of .035 us or response to 11 me. 
1.25 to 125,000 us triggered or 
repetitive sweep . . . internally gene- 
rated markers from 0.2 to 500 us... 
trigger generator from 50 to 5000 
pps. for internal and external trig- 
gering. Operates from 50 to 400 
cycles at 115 volts AC. 


RAKSCOPE 


PULS ESCOPE 
in performance, POCKETSCOPE 
in size. The instrument measures 
DC as well as AC signals. Unique 
DC calibration methods permit 
rapid measurements of either posi- 
tive or negative, AC or DC signals. 
Vertical amplifier sensitivity of 
0.2v rms/inch, and response to 5 
mc within 3DB... pulse rise time 
of 0.1 uws...internal markers from 
1 to 1000 us... repetitive or trigger 
sweep from 5 cycles to 500 KC with 
5X sweep expansion. . . sweep, 
marker and DC calibrating voltage 
available externally. Size 8% x 634 
x 13% in. Weight 22 lbs. Operates 
from 50 to 400 cycles at 115 volts AC. 








Model No. OS-4) 
portable instrument (31.5 lbs.) for 
precision pulse measurements for 
radar, TV and all electronic meas- 
urements. Portrays all attributes of 
the pulse ...internal crystal con- 
trolled markers of 10 and 50 us 
available for self-calibration... in 
R operation a small segment of the 
A sweep is expandable for detailed 
observation with a direct-reading 
calibrated dial accurate to 0.1%. 
Video amplifier band-pass up to 

1 mc... optional video delay 0.55 
us... pulse rise and fall time better 
than 0.07 us... R pedestal (sweep) 
2.4 to 24 us... video sensitivity of 
0.5v. p to p/inch. Easily convertible 
from us to yards. Operates from 50 
to 400 cycles at 115 volts AC. 


Because the panel is only 7” high and fits any 
eg rack, the S-12-B RAKSCOPE admira- 
y fills the need for a small oscilloscope of 


wide versatility. With all Fe | Somme of the S-11-A POCKETSCOPE, the 
RAKSCOPE is JANized (Gov't Model No. OS-11), and has many additional 
advantages; the sweep, from 5 cycles to 50 KC, is either repetitive or trig- 
gered ... vertical and horizontal amplifiers are 50 mv rms/inch with band- 
pass from 0 to 200 KC. .. special phasing circuitry for frequency comparison. 


~< WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PENNA., U.S.A. 
4 
WATERMAN PRODUCTS CABLE ADDRESS, POKETSCOPE, PHILA. 


Manufacturers of POCKETSCOPES@ + RAKSCOPES®@ + PULSESCOPES® and RAYONIC@ TUBES 


For more information circle 17 on inquiry card. 
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compactness with 
nothing 
sacrificed! 
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PRC-| TOWER TOP 
PRESSURE, PSI 


Models to Meet All Your Specifications 


In all the following CONSOTROL instruments, | © Recorder — single or two pen 
recorder and indicator units can be easily lalicalin ae : 

sas ge g Control! Station with auto- 
converted in field. . : matic/manual transfer 
e Recording Control! Station with auto- oS ; : 
matic/manual transfer e Indicating Control Station with manual 


© Recording Control Station with manual  '044!"g only 
loading only ¢ Indicator — single or two pointer 














a 
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CONS OFROT 


small-case 


panel instruments 


Here’s the “tops” 

in centralized recording 

and control efficiency! 

CONSOTROL Instruments 

require the minimum of valuable 

panel space, yet provide 

unsurpassed operator convenience, 

visual accuracy, and ease of 

maintenance . . . maintain the highest 

7 standards of precision and dependability. 
For example: the simple CONSOTROL 

method of switching from automatic to manual 
control requires no memory or extra 
Operations .. . never “bumps” the process. All 
CONSOTROL charts and scales are full 4-inch 
width for greatest visibility . . . highest accuracy. 

When it comes to servicing, there's plenty of 

\ “finger room” ... all parts are uncrowded 
and easily removable. And just compare 

inking requirements with other designs. 

CONSOTROL needs ink 

filling only once or twice a year! 
These are only a few of 
CONSOTROL’s advanced design 


features — available in both 





fixed-mounting and full pull- 
out type instruments. Get the 
complete story. Write for 
Bulletin 13-18. The Foxboro 
Company, 468 Neponset 
Avenue, Foxboro, 

Mass., U.S.A. 






REG. U.S. PAT. OFF. 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 





7. 
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New GE Research Lab 


SCHENECTADY, N. Y.—A research facility destined 
to provide new materials for the future will be dedicated 
in August at the General Electric Research Laboratory. 
The new $5 million Metals and Ceramics Building, 

described as the 
world’s most com- 
plete metals and ce- 
ramics processing 
laboratory, will con- 
clude a week-long 
program of confer- 
ences and seminars 
attended by some of 
the nation’s leading 
scientists, professors 
of metallurgy and 
ceramics, and repre- 
sentatives of the GE 
operating compo- 
nents to be served 
by the new labora- 

tory facility. 

. “The week's ac- 


DR. C. G. SUITS 


New $5 million GE Metals and Ceramics Research Bldg. 


tivities,” according to Dr. C. G. Suits, GE vice president 
and director of research, “have been planned to demon- 
strate the growing significance of metallurgy and ce- 
ramics as sciences, to emphasize the importance of metal- 
lurgy and ceramics to the nation’s industry and defense, 
and to bring attention to the vital role this new building 
will have in the General Electric Company’s future.” 

Dr. Suits points out that completion of the Metals and 
Ceramics Building is part of the $13 million expansion 
program for the Research Laboratory at The Knolls. GE 
President Ralph J. Cordiner has asserted his expectation 
that Schenectady will become “the industrial research 
center of the world.” 


European School 
PHILA., PA.— U. S. technical know-how is being 


exported. 
The Minneapolis-Honeywell Regulator Company an- 
nounced recently plans for the establishment in England 
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of a technical training school to groom engineers and 
other technical personnel in the use of automatic control 
equipment used broadly in the United States, Classes for 
the first year will comprise M-H personnel from Great 
Britain, Holland, Switzerland, Sweden, Belgium and 
Germany. Later plans call for customer “students” from 
Great Britain and western European industrial firms to 
attend the school. 

This is believed to be the first full-time training school 
set up abroad by an American manufacturer. Director 
of the school will be Harry Horton, an Englishman, a 
member of the firm’s subsidiary in Great Britain, Honey- 
well-Brown Ltd. 

Charles Meech, manager of M-H’s International Divi- 
sion, says that the school is patterned after the firm’s 
Industrial division training school in Philadelphia. Last 
year the U. S. school, now in its twentieth year, gradu- 
ated its 4,000 student with a year’s enrollment of 315 
customer “students” representing 204 American com- 
panies and firms in nine foreign nations. 


Farris Expands 
PALISADES PARK, N. J.—As part of a general ex- 


pansion program covering both its manufacturing and 
sales facilities, Victor W. Farris, President of the Farris 


Cc. W. HANLON 


New Houston, Texas plant. 


Engineering Corporation and its affiliates, Palisades Park, 
N. J., has announced the establishment of a new plant at 
5400 Ciinton Drive, Houston, Texas. At the same time, 
announcement has been made of several new staff ap- 
pointments within the Farris organization. 

Promoted to Manager of the new Farris Houston plant 
is Edward Groth, Jr. Appointed as Sales Manager for the 
Farris Flexible Valve Corporation is Charles W. Hanlon. 

New Area Managers include: Charles S. Lewis, cover- 








Build SORENSEN REGULATION into your products with these new 


MAGNETIC VOLTAGE REGULATORS 


CAPACITIES—15VA, 30VA, 60VA, 120VA, 250VA, SOOVA. 


TUBELESS — trouble free 

COMPACT — saves space in your equipment 

LIGHTER than comparable regulators 

GOOD APPEARANCE — enhances your product 

THERMALLY ISOLATED CASE — simplifies your design problems 


ELECTRICAL SPECEFPFPICATION §S 


Input voltage range 95-130VAC, 10, 60 cycles. 
Output range 115VAC, RMS, 10. 
Regulation accuracy +0.5% against line changes. 
Load conditions +0.5% against line at any given load from 0 to full. 
Time constant From 2 to 6 cycles for line changes. 














MVR250 


MVR120 


GET MORE INFORMATION: Catalog MVR2 is yours for the asking; gives complete data on 
the new Magnetic Voltage Regulator line. Contact your local Sorensen representative, or 
write to General Sales Department, Sorensen & Co., Inc., 375 Fairfield Ave., Stamford, Conn. 


CONTROLLED POWER FOR RESEARCH AND INDUSTRY 


SORENSEN 
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PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF.) 
ee 6h SEATTLE AND HOUSTON — REPRESENTATIVES IN PRINCIPAL CITIES t 
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ing the mid-west sales offices with headquarters in Chi- 
cago; Albert F. Stumm for the mid-Atlantic states, with 
headquarters in Philadelphia and Mr. Groth for the south- 
west in addition to his other responsibilities in the Hous- 
ton plant. An Area Manager for Los Angeles will be 
appointed in the near future. 


Wind-tunnel Computer 
MOFFETT FIELD, CALIF.—A high speed electronic 


computer has been installed by the world’s largest aero- 
nautical research facility. First of its kind in the Bay 
area, the “Datatron” digital computer will short-cut 
months of critical data processing on planes and missiles 
designed for speeds approaching 3.000 miles an hour. 
Manufactured by ElectroData Corporation of Pasa- 
dena, the 114-ton computer will do 500 additions or sub- 
tractions of ten-digit numbers per second, and 120 mul- 
tiplications or 85 divisions in the same time. Eleven other 
“Datatrons” have been installed nationwide to date. 


Machine-tool Automation 
FOND DU LAC, WIS.—Milling intricately-contoured, 


low-tolerance workpieces on multi-axis machines com- 
pletely controlled by magnetic tape—on which entire 
work cycles have been programmed solely from numeri- 
cal data—was proved a present-day reality by the Gid- 
dings & Lewis Machine Tool Company in a recent four 
days’ demonstration of their new “Numericord” control 
system operating a Skin Milling machine before high 
military and aircraft manufacturing officials at the com- 
pany’s Fond du Lac, Wisconsin, plant. 

Four major components make up the Numericord sys- 








WUMEMICAL GATA 
PRE CALCRLATED FROM 
EMGINELRING ORAWIAGS 

OF THE WORKPIECE, 
TOOLING STUBIES ANB 
MACHINE TOOL FEED 

HATES, ARE FER TO 

WWE PAPER TAPE GAIT 








R TAPE PREPARATION UmiT'S 
AEYSOARD ACCEPTS SUCH NBMES 
OAL DATA {8 ORDINARY DECIMAL 
FORM TO PUNCH THE PAPER TAPE 











IME COMPUTING DIRECTOR CONVERTS 








THESE DECIMAL MEMERICAL BATA OM THE 
PAPER TAPE INTO TIMECONTROLIED 
CONTINGOSS ELECTRICAL SIGHALS 


ec 5 


beste 





TAPE PLAYRACE ABD MACHINE COR 
SWPRESSES ALL ELECTRACAL TROL ONIT REARS MABAETIC TAPE 

a 10 CONTROL ALL ARES AND AUL 
APPROPRIATE CHANNELS OF JUIARY FUNCTIONS OF TRE MACRINE 
A MASTER MAGRETIC TAPE. TOL AUTOMATICALLY 


MAGHETICO TAPE RECORDER as E 
SERVO MECHARISMS ROCURATELT 
CONTROL AL ALES MOVEMENTS 
OF THE MACHINE BY MEANS OF 
TELL TALE” FEEDBACK $Y HCHEDS 
18 CLOSED LOOP CiRcuITS 





CAMBRIDGE 


PRECISION INSTRUMENTS 


FOR EXACTING PROFESSIONS AND INDUSTRIES 
In the past half-century, many important develop- 
ments of science and industry have been furthered 
by use of Cambridge Instruments. From its inception, 
this Company has made precision instruments for 
exacting professions and industries. Some of the 


Size: 
8.3 x 6.5 x 3.5 cm. 
Weight: 0.17 Kg 





LINDEMAN-RYERSON ELECTROMETER 
This instrument is extensively used for the determi- 
nation of radioactive emission. Has high sensitivity, 
good stability and does not require leveling. Send for 
descriptive literature. 








RESEARCH 
MODEL 






LABORATORY MODEL 


pH METERS. 
The three portable models shown incorporate new 
and important advantages. AC line operation elimi- 
nates battery nuisance. Laboratory and Research 
Models use electron-ray tubes for precise null-point 
indication. Industrial model is direct-reading, contin- 
uous-indicating; ruggedly built for plant use. 


CAMBRIDGE UNIVERSAL MEASURING MACHINE 


INDUSTRIAL 
MODEL 








A PRECISION 
INSTRUMENT FOR 
ACCURATE 
MEASUREMENT IN 
RECTANGULAR 
CO-ORDINATES 
This instrument measures, in rectangular co-ordi- 
nates, records, diagrams or photographic prints, 
films, or plates. It is suitable for checking reseau, 
the dividing of scales, pitch of micrometer screws, 
etc. Magnification x 12. 


CAMBRIDGE ALSO MAKES 

Moisture Indicators and Recorders, Aero Mixture 
Indicators, pH Meters and Recorders, CO2 and Multi- 
Gas Analyzers and Recorders, Geophysical Seismo- 
graphs, Electrometers, Voltamographs, Galvanom- 
eters, Dissolved Oxygen Recorders, Fabric Perme- 
ameters, Exhaust Gas Testers, Surface Pyrometers, 
Fluxmeters, Vibrographs, Stethographs, Electro- 
cardiographs and instruments for measuring radio- 
active emission. 

Send for Complete Information 
CAMBRIDGE INSTRUMENT CO.., Inc. 
3742 Grand Central Terminal 
New York 17, N. Y. 


PIONEER MANUFACTURERS 
OF PRECISION INSTRUMENTS 
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PRESENT THIS CouPON aT BooTH 37O 
FOR YOUR COPY OF THE MELETRON 
PRESSURE SWITCH HANDBOOK 4M 





NAME TITLE 





COMPANY 





booth 370 


ADDRESS 





CITY ZONE STATE 





Rea eeanaaneneeeeunenennenaeanaaseannouall 


If your job necessitates your knowing the application and 
function of pressure switches, you will find this an invalu- 
able reference book. It contains such useful pressure switch 
data as a glossary of terms, diagrams and illustration of 
switch functions, circuit symbols and a selection chart as 
well as catalog data on the most complete line of pressure 
switches. We would like everyone who is interested to re- 
ceive one, but since this handbook is a rather expensive 
piece of literature we cannot give them away indiscrim- 
inately. We thank you for your interest and cooperation in 
presenting this coupon. (Mail it, if you are not going to be 
at the conference. ) 


SIMPLICITY ITSELF 





At the exhibit you may see the Meletron line in booths 368, 
369 and 370. It is probably the most complete pressure 
switch range in standard models. There are Bourdon tube, 
diaphragm and piston type pressure switches covering just 
about every practical range and function. As you will 
quickly note, simplicity is the keynote of all three designs. 


THE NEW PrsTOR PRESSURE SWITCH 


Stop in to see the new, piston 
pressure switch 9612. It accu- 
rately senses any system pressure 
over an adjustable range of 15 to 
3,000 PSI, with a proof range of 
3,000 to 7,000 PSI and will actu- 
ate an electric circuit at any pre- 
determined point on increasing 
or decreasing pressure. It is par- 
ticularly suited for application in 
an automatic production set-up 
where fast, continuous operation 
demands millions of cycles from 
a pressure switch. 


BARKSDALE 


5125 Alcoa Avenue, los Angeles 58, California 
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tem: (1) a paper tape preparation unit, which punches a 
master numerical tape with previously-calculated decimal 
information from part drawings, tooling data and ma- 
chine feed rates; (2) an electronic computing director, 
which converts ‘digital information on the paper tape 
into phase- modulated, time-coordinated command signals 
recorded on proper parallel channels of a magnetic tape; 
(3) electronic play-back circuitry, which reads com- 
mands off the magnetic tape and sends appropriate elec- 
trical control signals to the machine; (4) electromechani- 
cal, machine-control units which position machine axes 
in accordance with taped command signals. 





3rd British Instrument 


Industries’ Exposition 


The Third British Instrument Industries’ Exposition 
(BITE) was held at Earl’s Court, London, June 28-July 9. 
The exhibits were good and fully representative of the 
many diverse instruments now being produced in England. 


Many American instrument manufacturers took this 
opportunity to keep abreast of foreign developments in 
instrumentation. Mr, Henry F. Dever, President of the 
Brown Instruments Division of Minneapolis-Honeywell 
Regulator Company, and President of the Scientific Ap- 
paratus Makers of America, is shown (second from left) 
visiting the exhibit of /nstruments and Automation at the 
BIIE. With Mr. Dever are Mr. J. C. N. Hughes (left), 
Miss Knight, and Mr. W. H. Edwards, representing /n- 


struments and Automation in England. 


Filtration Plant Control 


OGDEN, UTAH.—A contract to build an automatic 
transmission system to monitor operations of a new 
$750,000-water-filtration plant being built for Ogden, 
Utah, has been awarded to the Minneapolis- Honeywell 
Regulator Company. 

The control system, developed by the firm’s Industrial 
Division engineers, will utilize a variety of pneumatic 
and electronic instruments to measure and regulate flow, 
degree of acidity and the filtering stages. The control 


Continued on page 1202 
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TEMPERATURE 
RECORDERS... 


Newly designed, Model “1000” Auto-Lite 
Recorder gives permanent proof of temper- 
ature behavior. 








e 6” clear reading chart; various standard 
ranges from minus 40°F. to plus 550°F. 






ee -esn8es 
panes 
e 3 standard types; choice of 24-hr. or 7-day f 
cycle. 


e Electric or mechanical chart drive. 


e With capillary tubing for remote reading. 
Priced from $49.50 


Model “1000” 















Auto-Lite offers many thermometer styles, permitting plant- 
wide temperature observation at low cost. Standard temper- 
ature ranges from minus 60°F. to plus 750°F. Send for latest 
catalog showing various types of Auto-Lite Indicators and 
Recorders. 


Eee ey 


Hin " 


Model F-1 temperature indicator — Rigid stem or capillary 
tubing for EYE-LEVEL remote reading. Priced from $22. 







THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 
TOLEDO 1, OHIO 
NEW YORK » CHICAGO + SARNIA, ONTARIO 
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NOW-_ Bailey Brings You a 


Now you can record signals from electric pickups and 
pneumatic transmitters on the same chart. 


Thermocouple 


Resistance 
Thermometers 


Pneumatic 
Transmitter 


Gas Analyzer 


FURNACE _ 
TEMPERATURE 
. ay \ 
PRS TEMP DIFFERENC 
PIR XZ OI Sh RU 


» 


N FLUE GAS ~ 


a | j tia 


*s\e % OXYGEN | 


p> . 
*) > i ; 
— } } 


Get the records you need on the same chart. Plug-in receivers are 
available for these other variables — 


% combustibles density flow pH ratio speed 
combustion differential liquid level position smoke density temperature 


conductivity draft °%o oxygen pressure specific gravity vacuum 
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New and Better Way— 
to Compare Temperatures 


Records of related variables on one chart simplify analysis 








trance and Exit ‘Temperatures. 


To coordinate related records on a single linear chart—here is a new D-C receiver unit that can 
ye plugged into the Bailey Receiver Recorder along with A-C receivers and pneumatic receivers. 


‘his means that you can compare temperature with other related variables on the same chart 
regardless of pickup characteristics or range spans. You can have combinations such as: Furnace 
Temperature, Stack Temperature, Per cent Oxygen, and Per cent Combustibles; or Firing End 
‘Temperature, Feed End Temperature, Kiln Speed, and Hood Draft; or Heat Exchanger En- 


Check These New Advantages 


A Linear Chart for all types of thermocouples and 
thermopiles eliminates the nuisance and expense of 
stocking separate types of charts for different ele- 
ments—and the need for interpolation tables. Direct 
reading saves time and reduces errors. 


Process Changes Quickly Accommodated with a 
minimum parts and chart inventory. The unique 
unitized construction of the Bailey Receiver Retdee 
permits you to select and “customize” your own 








THE BAILEY RECEIVER RECORDER OFFERS: 


1. Extreme Flexibility of Application. You can record any 
four measured variables, using D-C, A-C or pneumatic 
receivers (or any two, together with their controllers). 
Four identical frame slots permit complete interchange- 
ability of receivers and controllers as required by chang- 
ing processes or circuits. 


2. Four Telemetered Measurements on a Single 12“ 
Circular Chart. First cost and installation expense is at a 
minimum. Operating economy is at a maximum—and 
remoteness of measuring location makes no difference. 


- Faster, Easier Servicing. The exclusive Bailey sealed ink 
sacs and capillary pens eliminate day-to-day inking; 
sacs normally need replacement only once a year. 


4. Faster, Easier Ordering from Stock. Bailey's exclusive 
standardized unit design permits selection of any com- 
bination of recording receivers to fit your needs. You can 
order your own custom assembly from stock, in a mini- 
mum of time, at a minimum of expense. 








combination of receiver and controller units. Electronic 
and pneumatic receivers as well as controllers and 
retransmitters are interchangeable in the four frame 
slots of the Bailey Receiver Recorder, 


Measurement and Control is Continuous, with no auto- 
matic or manual standardization periods required. You 
always get the same straight line relationship, due to 
the cam action (a Bailey innovation). 





Plug-in type D-C Receiver for Bailey Receiver Recorder 
The unique cam-type compensator on this receiver permits use of a 
single standard 12” diameter linear chart, regardless of the char- 
acteristics of the thermocouple, thermopile or other pickup used. 


Write for complete specifications — use handy coupon below 





4 
Bailey Meter Company | 
1041 Ivanhoe Rd., Cleveland 10, Ohio —! 
Please send me product specifications on the | 
new Bailey Receiver Recorder, as follows: | 
(CD With D-C Receiver—Spec. E12-4 
[] With A-C and Pneumatic Receivers— | 
Spec. E12-5 | 

| 

| 

| 

| 

| 

| 

| 

| 


COMBUSTION 


Na me. 





TEMPERATURE 

PRESSURE Title 

GAS ANALYSIS Cc y 
CLEVE kh 
RATIO 
FLOW City. Zone. State. 
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NEWS—conTINUED system which is saving time and money. With the new 


system, SKF can lift and weigh simultaneously, reading 
the load weight on an “Atcotran” Dial Indicator from the 
electronic signal fed to it by an ATC pressure transducer 
mounted on two hydraulic load cells on top the crane 
from which the load is suspended. This equipment was 
supplied by the Automatic Temperature Control Co. of 
Philadelphia. To accomplish this, SKF installed a Gleason 
WB60-15 cable reel (Gleason Reel Corp., Milwaukee 3, 
Wis.) which eliminates the use of collector rings, contacts, 
Crane Saves Money or electrical parts and does not twist the cable. The in- 
stallation has been so satisfactory, SKF has removed the 
PHILA., PA.—SKF Industries, Inc., Philadelphia, re- old mechanical scale system. 

cently experienced increasing maintenance costs and 
downtime on mechanical platform scales in the tubing 
warehouse, and solved the problem by a new weighing 





system feeds into a centrally located master contro] panel 
which graphically portrays operation of the entire plant, 
which will treat more than 9,720,000 gallons of water 
daily, increasing the city’s safe drinking water capacity 
by 25 per cent. Scheduled for completion this August, it 
is the first of four plants to be erected in a $5-million 
expansion program for northern Utah. 


Non-industrial Automation 


Automation is invading the homes and trout streams 
as well as the plants and factories of America. New auto- 
mation devices for the home include electronic “Rada- 
Range” ovens and automatic toothbrushes; fishermen will 
welcome the new automatic Fish-Scaler. 

The RadaRange, using radar-frequency dielectric heat- 
ing, can increase cooking speed by a factor 5 to 15 (ex- 


ee cami al 


Automatic Toothbrush 


on 


| Scientific Enclosures 


DU PONT Quickly Assembled! 
offers ' 
A POSITION OF RESPONSIBILITY in | | Widney DORLEC 


Instrumental Measurement of CABINET 
COMPONENTS 


Process Variables 


The Engineering Service Division of duPont’s Engineering Depart- 
ment now has one opening for a graduate engineer whose re- 
sponsibilities will include trouble-shooting, consultation, and tech- 
nical assistance. Duties will involve the application of infra-red 
and ultra-violet spectroscopy to automatic analysis of chemical 
process fluids and the application of instruments for measuring 
viscosity, temperature, pressure, flow, and other process variables. 


The successful applicant will be expected to have substantial ex- 
perience in research, application, consulting, or development of 
techniques for measuring process variables. 


The =e 
P . ¢ ¥ Cabinet System, 
Please send complete resume, including cs : ; consisting of a series 
details of education and experience, to: : of pre-fabricated, dural < 

3 die-cast corners, extruded \ : 
Mr. J. C. Costello, Jr. : dural sections andother \ 
‘ ‘ ‘ Ey special components, now \ 
Personnel Section, Engineering Dept. a makes it possible to build 

: tui modern, fully-radiused 

Better Things for Better Living cabinets to any set of 

. i imensions without specia 
... through Chemistry ; tools! . 
? For Free Catalog & Price List, write to 
d Dept. 1A-85 


E. |. du Pont de Nemours & Co., Inc., Wilmington 98, Delaware /_ BRITISH INDUSTRIES CORPORATION \ 
/ 164 Duane Street New York 13,N.¥. 


RE6.u. 5. pat. OFF. 
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does it again... 


Every 15 Minutes Between Your Hotel 
and the Shrine Auditorium During the 
ISA Instrument Conference and 
Exhibit... Los Angeles... 
September 12-16, 

1955 


SHRINE 
AUDITORIUM 








BLNATTT) @ 


8 
E 
® 
ANDR! RK oad 
’ ALEX , 


For departure times and boarding locations, see Swagelok Shuttle Bus Schedules 
in your hotel lobby. | hope the convenience of this service will help make your 


stay in Los Angeles even more pleasant. Tih ff 


CRAWFORD FITTING COMPANY 
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MEASURE-COMPARE-CORRECT 
with a SELEC TROL in 
the PACKAGING LINE 


... checks every package, weighs without 
stopping package flow 


rejects over-weights and under-weights 
into separate groups 


. charts average and range of weights for 
statistical control of filling operation 


with electronic controls, adjusts filling 
machines in closed-loop operation 


SELECTROL is a time-proven production machine 
backed by more than 40 years of experience in indus- 
trial weighing, and is in use today on hundreds of 
production lines both for checkweighing and inspection 
by weight. 

Write for details on how SELECTROL can elim- 
inate the inaccuracies of spot checking, save time and 


products. 
SELECTROL 
MODEL 1200 


Fits into any produc- 
tion line. Available 
with or without sta- 
tistical control equip- 
ment, Provides ac- 
curate weight checks 
at speeds up to 100 
units per minute. 


Sales and Service Coast to Coast 


lixack Weight 


Better quality control Zoales 


Better cost control 


951 W. Fifth Avenue, Columbus 8, Ohio 


In Canada: P. O. Box 179, Station S, Toronto 18, Ont. 
a So See rcle 28 on inauiry card 
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Fish-Scaler 


citing figures for restaurant owners as well as house- 
wives). It is offered by Raytheon Mfg. Co., Waltham 54, 
Mass. 

The new automatic, portable “Fish-Scaler,” (Ameri- 
can Homecraft Co., Chicago 41, Ill.) enables _fisher- 
men to scale fish 5 times faster, and no muscle needed. 
The new automatic “Bren” tooth brush features reversible 
motor and integral 3-v power supply. The tooth brush 
is offered by Bren, 1608 Quincy Ave., Dunmore, Pa. 


Conveyor-chain Tension 
TRUMANN, ARK.—An ingenious method of using a 


Dillon Dynamometer to check the tension in a moving con- 
veyor chain has just been announced by the Poinsett Lum- 
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There’s always INSTRUMENT News from 
SEE . « « These and many other MIDWESTERN 


Advanced Midwestern Instruments | NS TR UMENTS 
WESCON and I. S. A. SHOWS ae 


BOOTHS 1216-1217 BOOTHS 341-342 





MI 590 OSCILLOGRAPH — SPECIALLY 
DESIGNED FOR REMOTE CONTROL 


Every feature necessary for successful use 
as a flight-test instrument. This new 
design incorporates all the rugged de- 
pendability of previous models plus new 
features which provide possibilities for 
controlling the oscillograph from a re- 
mote location. 









MI 580 OSCILLOGRAPH — DEPENDABLE 
FOR FLIGHT-TEST ... FIELD . . . OR LABORATORY 


This model provides 14 channels of sep- 
arate data, observable on full-width view- 
ing screen while in operation, and re- 
corded at selected speeds ranging from 
Vy to 4434 inches per second. Designed 
for flight-testing, field or laboratory 


applications. 


MI 435 BRIDGE BALANCE UNIT 
VERY SMALL ... VERY VERSATILE 


The use of miniature precision com- 
ponents and rugged, aluminum alloy 
case combine to produce a general pur- 
pose instrument for laboratory or flight- 
. test use. The smallest possible size, with 

versatility of operation and application; 
24 channels, plus automatic calibration, 
in a case 6” x 11” x 5-11/16”. 





MI 581 OSCILLOGRAPH — EXTREMELY VERSATILE 
FOR USE UNDER MOST RUGGED CONDITIONS 


Similar to the 580 in basic design, this 
model includes many extra features with 
only a minimum increase in size. It also 
contains a No-Record Indicator, Burn- 
Out Indicators, Automatic Record Num- 
bering, Captive Fasteners, and Automatic 
Record-Length Control. 


Write for Complete Information 







MIDWESTERN INSTRUMENTS 


TULSA, OKLAHOMA 


es - I 
MAE INSTRUMENTS 








REMOTE CONTROL 


Fa 


CONTROL SIMULATOR 


INSTRUMENT 


ANALOG COMPUTER BREADBOARD 


SOLVE 


Electro-mechanical problems. .. 

IN THE LAB! with Servomechanisms’ 

efficient, economical 

Mechanical Development Apparatus  ..‘%:',. 


F 


Mounting and 
Bearing Blocks 


Pictured above are typical Mechanical 
Development Apparatus (MDA) assem- 
blies, complete with electrical components. 
MDA is an assortment of standardized, 
precision-built, mechanical components 
designed for the purpose of simulating 
instrument and control systems in the 
breadboard phase of development. The 
apparatus makes designing extremely fast 
and economical. An appropriate group of 
these versatile units can be quickly assem- 
bled into a desired mechanism. The com- 
ponents lend themselves to endless use 


and re-use due to flexibility of design. se zi 
y 8 Stainless Steel 
Only a small assortment is needed to cover and Gears 
a multitude of problems. Prove out your 
design, quickly and economically with 


these versatile “tools.” 


ae TTD 


i“ Limit Stop, Couplings 


Lead Screws 


Pa Dials, 
~~ \)\ Cams, 
s oy Switch 
For complete information 
SERV ISMS write for catalog to... 


INC. COMPONENTS DIVISION 


625 Main Street 
Westbury, L, I., N.¥., 


re os ~esewson circle 30 on inquiry card. 


Page 1206—J/nstruments & Automation—Vol. 28 








| NEWS-—contINuep 





| ber and Manufacturing Company of Trumann, Ark. This 
| check is applied periodically to 13 separate drive units on 


the conveyor, thus assuring equal tensions at all points. It 
is not necessary to halt the movement of the chain to break 


| or loosen it to attach the dynamometer. Instead, the instru- 


ment is merely bolted on the chain while in motion. Slack 
is then taken up on the chain at that point by a screw ar- 
rangement so that the full tension is thrown on the Dyna- 
mometer, and a reading in pounds is taken. Time needed to 
position the dynamometer at each of the 13 check points is 
only from 45 seconds to one minute. 


A-F Uses Pressure Ratio 


Indicators 

WRIGHT AIR 
FORCE BASE, 
OHIO. — Successful 
results have been 
obtained in tests 
performed on Kolls- 
man Pressure Ratio 
Indicators by the 
Air Force at Wright 
Air Force Base— 
and a $50,000 contract has been signed with McDonnell 
Aircraft Corp. for use of the PRI in the F-101 Voodoo 
twin-jet Air Force fighter. The PRI indicates the ratio 
of total pressure at tailpipe and inlet, and thus helps 
indicate jet-engine performance, optimum power setting, 
etc. The Pressure Ratio Indicators are supplied by Kolls- 
man Instrument Corp., Elmhurst, N. Y. 


Magnetics in Production 
SPRINGFIELD, OHIO.—Buckeye Incubator Co.. 


Springfield, fabricates its products from cold-rolled gal- 
vanized sheet steel. Production rate was limited by the 
speed which the operator could disengage the oiled sheets 
from one another and pass them to a slitter. Adding a 


‘ 


small permanent-type “sheet-fanner” magnet at the start 
of the line increased production from 10 to 15 percent. 
The “sheet-fanner” magnets are made by Eriez Mfg. Co., 
Erie, Pa. 


Auto Engine Analyzer 


NEW YORK, N. Y.—An electronic instrument for 
quick and accurate diagnosis of automotive engine ills, 
has been developed in the research laboratories of Socony- 
Vacuum Oil Company, Inc., New York. The “Type 901 
Engine Analyzer” will be manufactured and sold by the 


(Continued on page 1214) 
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Type HGP Relay 








Type HG Relay 


New CLARE Mercury-Wetted Contact Relays meet ALL requirements 
of today’s high-speed switching devices 


e If you design high speed switching machines or devices 
which demand accuracy and dependability of the highest 
order, you should know ALL about the new CLARE Mercury- 
Wetted Contact Relays. 


CLARE Type HG and HGP Relays offer a combination of high 
speed, high current- and voltage-handling capacity, and ex- 
traordinary uniformity of performance over very long periods. 

The relays consist of a magnetic switch, hermetically sealed 
in a high pressure hydrogen atmosphere in a glass capsule, 
and a coil, enclosed in a steel vacuum-tube-type envelope 
which has a standard medium-sized octal base. Platinum con- 
tact surfaces are continually wetted with mercury by means 
of a capillary connection to a mercury reservoir below the con- 
tacts. Type HGP Relays can be factory-adjusted to provide 
either biased or polarized operating characteristics. 


For complete information on the new CLARE Type HG and 
HGP Mercury-Wetted Contact Relays, contact your nearest 
CLARE representative or address C. P. Clare & Co., 3101 
Pratt Blud., Chicago 45, Illinois. 


Send for CLARE Sales Engineering Bulletin No.120 


CLARE | aa 
RELAYS I és 


field 
For more information circle 31 on inquir ard, 
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@ Cutaway view of HG Relay showing how 
wick action keeps the mercury at the 
contacting surfaces continuously replenished. 


CLARE Type HG and HGP Relays 
are built to meet 
the exacting requirements for— 


Computing machines Servo-mechanisms 


Sorting machines Relay amplifiers 
Tabulating machines High-speed keying relays 
Totalizers Signaling devices 


All kinds of high-speed switching devices 
& 
Outstanding features of 
CLARE Type HG and HGP Relays 





ELECTRICAL FEATURES 


LONG LIFE: Conservative life expectancy of 
over a billion operations when operated within 
ratings. 

HIGH SPEED: Give consistent performance 
at speeds up to 60 operations per second. 
HIGH CURRENT —and voltage-handling ca- 
pacity (up to 5 amperes, and up to 500 volts). 


UNIFORMITY: Operating time varies by only 
about 0.1 millisecond under constant drive 
conditions. 


NO CONTACT BOUNCE 


MECHANICAL FEATURES 


@ Small chassis space required 
@ Convenient plug-in mounting 
@ Environment-free 

@ Tamperproof 

@ High sensitivity 

@ Maintenance-free 


@ No contact wear 
@ Adjustment cannot change 








DO YOU USE FLOWMETERS FOR 
LABORATORY RESEARCH 
OR PRODUCTION? 


eovcceseseee (OX FLOWMETERS 


are designed for flow rate measurement of fuels (such as gasoline, 
kerosene, diesel and jet fuel) and of many liquids and gases. They 
are built for use in the laboratory, in a wide range of production 


processes, or for a combination of the two. 








see For the Laboratory: Type 10 
Multiple Stage Flowmeters, de- 
signed as a compact laboratory 
instrumenf for precise measure- 
ment of smaller fluid flow rates. 


~~ For Production: Type 8 Single Stage 
Flowmeters, engineered for a maximum 
flow capacity of 50,000 pounds per 
hour. 





——— For Both: Type 12 Multiple Stage Flowmeters, available in three 
series —the 40, the 90, and the 100 Each has logarithmic type 
scales for excellent readability and can be equipped with a bypass 
orifice to greatly increase flow capacity. 


@ individually graduated scales; patented “Inner Wall” guides that 
insure perfect float centering within the metering tube; and extra- 
sensitive floats are a few of the major features of Cox Flowmeters. 
Scales are graduated for a specific fluid. Scales for metering other 
fluids can be easily interchanged. Multiple Stage Flowmeters are 
available for wide flow ranges, and bypass orifices can be built in 
which greatly increase the flow capacities without increasing panel 


Look for Otho 
CRL ProduclG 


AIR FLOWMETERS 
CARBURETOR FLOW STANDS 
ENGINE INDICATORS 


space required. 

The Type 12, 40 Series Flowmeter, available in single and 
multiple-stage units, is firmly established as the most accurate variable- 
area flowmeter now made. Each individually graduated logarithmic 
scale is accurate to within + percent of the actual flow at any 
point on the scale. It is readable to within + % percent of indicated 
flow at any point. 


FLOWMETER CALIBRATING 
STANDS 

FUEL NOZZLE TEST STANDS 

MAGNETIC THICKNESS GAGES 

VIBRATION RECORDING 
EQUIPMENT 

BALANCED ELECTRONIC 
EQUIPMENT FOR PRESSURE 
AND VIBRATIONS 


Commercial Research Laboratories, Inc. 


20 BARTLETT AVENUE ° 


DETROIT 3, MICHIGAN 


Makers of cox igaom Since 1912 


For more informatior rcle 32 on inquiry card 
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you are tuuited to attend 


THE SECOND INTERNATIONAL 


AUTOMATION 


EXPOSITION 





NOVEMBER 
14-17, 1955 





NAVY PIER 
CHICAGO 


WHAT IS AUTOMATION? 





Automation is the substitution of mechanical, 
hydraulic, pneumatic, electrical, and electronic 
devices for human organs of observation, de- 
cision, and effort. It is not a new art or tech- 
nique. It has been with us a long time; 
inventors started to add special con- 


trols to hand weaving machines as 
early as 1678. Automation is a means of achieving the high- 
er productivity and lower costs which add up 
to an expanding economy. The job remaining 
is the managerial and engineering task of 
recognizing the situations in industry which 
offer the greatest opportunity for return from 
the application of automation to manufactur- 
ing processes. The International Automation 
Exposition is designed to bring together, un- 
der one roof, the basic equipments that make 











automation possible. 
plus these symposia and conferences 
Six 2-hour lecture-demonstration sessions on: 
@ Electronic Computers 
@ Conveyor Automation 


@ Laboratory Automation for eymposta aud. conference 

The University College, University of Chicago will hold 
@ Two-day Conference—“Automation for the Office” Richard Rimbach Associates, Management 
Armed Forces Chemical Association, Second International 
Midwest Chapter, will hold Automation Exposition 

@ One-day Conference on Electronic Computers 845 Ridge Avenue 


Pittsburgh 12, Pennsylvania 











ape a -peickelagleetor ton pee laa aRckpscr 


at the worlds most important show 


YOU WILL 


Advance Electric & Relay Co. 

A’G’A’ Div., Elastic Stop Nut Corp. 

Allegany Instrument Co. 

Allied Steel & Conveyors, Inc. 

American Etamic Corp 

American Helicopter Div., 
Fairchild Engine Corp 

American Television & Radio Co. 

Analytical Measurements, Inc. 

Assembly Products, Inc. 

Austin Company 

Automatic Electric Sales Company 

~ tion Engi ing Lab. 

A-V Manufacturing Corp. 

Avion Instrument Corporation 

Beede Electrical Instrument Co. 

Bendix Computer Division 

Berkeley Div., Beckman Instruments 

Bowmar Instrument Corporation 

Brinkmann & Co., C. A. 

Burndy Engineering Co. 

Byron Jackson Company 

C. P. Clare & Company 

Clary Multiplier Corp 

Clevite Brush Development Co. 

Coleman Engineering Company 

Computer Control Co., Inc. 

Counter and Control Corporation 

Crawford Fitting Company 





THESE TOP-RANKING COMPANIES*— EXHIBITORS AT THE 
SECOND INTERNATIONAL AUTOMATION EXPOSITION 


Dage TV Division, 
Thompson Products 
Davies Laboratories 
Detectron Corp., 
Computer-Mea 
Dialight Corporation 
Doelcam Division, 
Minneapolis-Honeywell 
Dubois Engrg. & Mfg. Co 
Du Mont Laboratories, Inc., A. B. 
Dynamic Gear Company 
Eastern Precision Resistor Corp. 
Eder Instrument Company 
Electric Indicator Co. 
Electric Regulator Corporation 
Electronic Associates 
Electronic Control Systems, Inc. 
Elematic Equipment Corporation 
Encyclopedia Britannica 
Epsco, Inc. 
Eriez Manufacturing Company 
ETA Products 
Farrand Optical Co., Inc. 
Feedback Controls, Inc. 
Femco, Inc. 
Ferrara, Inc. 
Fischer & Porter Company 
Gaertner Scientific Corporation 
General Mills Mechanical Division 





YOU WILL SEE 


Analog-to-digital converters 
Analytical contro! 


General Precision Labs. 

G. M. Giannini & Company, Inc. 
Russell T. Gilman, Inc. 

Globe Industries, Inc. 

Goodyear Aircraft Corporation 
Loren F. Green & Assoc. 

Gurley Co., W. & L. E. 
Hammariund Manufacturing Co. 
A. W. Haydon Company 

Hays Corporation 

Heat Timer Corporation 

Karl Heitz, Inc. 

Hoke, Inc. 

Howard Industries 

Hycon Manufacturing Company 
Industrial Control Panel Company 
Institute of Radio Engineers 
Instrof, Inc. 


Instrument Development Labs., Inc. 


Instruments Publishing Company 


Int tional Business Machi Co. 





International Standard Trading Corp 
James Vibrapower Co. 
Kay Electric Co. 


Kellogg Switchboard & Supply Co. 


Kleinschmidt, Inc. 

Kulka Electric Mfg. Co. 

J. B. Lansing Co. 

Larson Instrument Company 


Lehigh Chemical Products Co. 
Librascope, Inc. 
L. & O. Research & Dev. Co. 
Logistics Research Co. 
Magnasync Mfg. Co., Ltd. 
Magnetic Research Corp. 
Malco Tool Mfg. Co. 
Metrotype Corp. 
Moog Valve Co., Inc. 
Morrow Products, Inc. 
Mycalex Corporation of America 
Nash Engineering Corporation 
National Cash Register Co. 
North American Aviation Corp. 
North Electric Mfg. Co. 
Optronics 
Pak-Rapid, Inc. 
Panellit, inc. 
Pedersen Electronics Co. 
PIC Design Corp. 
Polarad Electronics Corp. 
Post Machinery Co., 

Electronic Prod. Div. 
Potter & Brumfield Mfg. Co. 
Potter Instrument Company 
Precision Scientific Company 
Production Instrument Company 
Radio Frequency Labs., Inc. 


* (as of July 18, 1955) 


Raycon Corp. 

J. B. Rea Company 

Republic Manufacturing Company 
Revco, Inc. 

Saftro-Gettleman Co. 

Sensitive Research Instrument Co. 
Sorensen & Co., Inc. 

Soroban Engrg., Inc. 

Standard Electrical Products Co. 
Standard Electronics Co. 
Standard Electronics Research Corp. 
Sterling Mfg. Co. 

Streeter-Amet Company 
Stromberg Carlson Co. 

Superior Electric Company 
Surprenant Manvfacturing Co. 
Swiss Jewel Co. 

Techniflex Corporation 

Telex, Inc. 

Tube Turns Plastics, Inc. 

Uehling Instrument Company 
Veeder-Root, Inc. 

Victor Adding Machine Company 
Weckesser Company 

West Instrument Company 
Wheelco Div., Barber-Colman Co. 
Wollensak Optical Co. 

Zenith Electric Company 


A COMPLETE DISPLAY OF AUTOMATION PRODUCTS 


Coded keyboards 
Cc b +) Ji, s 
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Automatic y equip 
Automatic circuit testers 
Automatic control valves 
Automatic control systems 
Automatic controllers for 
temperature, pressure, 
flow, liquid level, time, 
gas analysis, etc. 
Automatic feeding devices 
Automatic gaging equipment 
sie anvil 


Aut 





Automatic inspection devices 

Automatic machine controls 

Automatic packaging equipment 

Automatic tabulators 

Automatic tape controls 

Automatic voltage regulators 

Brakes, clutches, and drive 
mechanisms 

Cameras, high-speed 

Capacitors 


Cc systems i 
closed circuit television, 
telephone and paging systems 

Compressors / automation air 

Computers, analog or digital 

Computer components 

Continuous analyzers 

Continuous testers 

Conveyors 

Counters, circuit controlling 

Counters, high speed 

Current and frequency regulators 

Data processing and data 
recluction systems 

Data transmission and 
computing systems 

Decacle counters 

Digital voltmeters 

Electric motors 


ay 





Electronic computers 


Electronic control devices 


Electronic, electrical, h 


Missile test systems 





Pp for 
production systems 





Feedwater control systems 
Frequency converters 

Indexing machines 

Industrial television. closed circuit 





panels and cubicles 
for 
and control 
Limit stops 
Limit switches 
Machine tool controls 
Magnetic amplifiers 
Magnetic equipment, non-electric 
M let led hi 
9 P 
Magnetic-tape recorders for 
storage, programming, 
ic th 


is, Pp 











Metering equipment 
Microscopes 


ing systems 
Motor controls 
Optical gages and inspection 
devices 

Oscillographs 

Packaged servo systems 

pH controllers 

Photoelectric control devices 


Ph : hi, 


Signalling equipment 

Smoke controls and alarms 

Solenoid valves 

Speed controls 

Strain measuring devices for 
automatic controls 

Stroboscopes 

Switches, relays and other 
electrical components 

Tel, 





Physical testing equipment 
Positioning equipment 
Potentiometers 

Power supplies 

Printed code readers 
Process timers 
Radioactivity equipment 
Scales 

Scanning systems 
Servo-components 
Servomechanisms 

Shaft position synchros 


ing systems 

Teleprinters and facsimile 

Timers 

Transducers 

Transformers 

Two-way radio 

Valves 

Vibration control equipment 

Weighing and proportioning 
equipment 

Work positioning mechanisms 

X-ray, flouroscopic devices 

X-ray gages 


YOU CAN REACH 
THE NAVY PIER BY 


YOU MAY STOP 
AT THESE HOTELS 


NEW LAWRENCE 
NORTH PARK 
PLAZA 
ROSEMOOR 

ST. CLAIR 
SHERIDAN PLAZA 
SHERRY 
SHORELAND 


ATLANTIC 

BELAIR 

DEL PRADO 
EDGEWATER BEACH 
HAMILTON 
HARRISON 
KNICKERBOCKER 
MARYLAND 


Marked “Automation Exposition” 
from the major loop hotels. There 
is no charge. 


AUTOMOBILE OR TAXI: Take Lake Shore 
Drive north to Grand Avenue, and 
turn right to the Pier. 


Write early for reservations .. . 
Mention the 2nd International Automation Exposition 













(OVER) 





THE 
REGISTRATION EXPOSITION 
his is your registration car ‘: ae ~ 
and bedge, It is imended to | MANAGEMENT Stor, 





tnuites you to attend the 
“Shou of the Future” 


Everyone is interested in automation. 
This exposition is the ONLY industrial 
show that attracts the leaders of finance, 
national news services, educational in- CHICAGO 

ona ‘eh NOV. 14-17 
stitutions, and research organizations— 1955 


as well as top men in industry and en- 


speed your entry into the 


show. NTERNATIONAL. 


DO NOT MAIL aU TO MAT IO Neat 


See instruction reverse side. 







me EXPOSITION 3 





SHOW HOURS 


2:00 to 10:00 P.M. DAILY 
Monday Through Thursday 
NOVEMBER 14-17, 1955 





gineering. This is why the Automation 
Exposition is the “show of the future.” 


ee eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 
me rr a es ee ee ee ee ee es ee a 


a i i itil 


This is YOUR TICKET to the 


CL A a 


INTERNATIONAL 


AUTOMATION 


| EXPOSITION 
nd 


CHICAGO NAVY PIER 
NOVEMBER 14-17, 1955 











The time is right-same week as 
75th Anniversary meeting of the Amer- 
ican Society of Mechanical Engineers in 


Chicago. The theme is hot-every impor- 


tant executive and engineer is “auto- 
The place is perfect-Chicago’s mation” conscious—on the lookout for 
Navy Pier is ideal, spacious and better and faster ways to control pro- 
convenient. duction, quality, and costs. 


To find the answers to the problems of tomorrow, visit the “show of the 
future’—TO REGISTER (no fee) . . . just tear off the ticket above . . . fill it in com- 
pletely ... USE TYPEWRITER . . . or letter legibly . . . no other registration re- 
quired : . . bring ticket to the show with you—DO NOT MAIL .. . for additional 


tickets and information, write to: 


EXPOSITION MANAGEMENT, Richard Rimbach Associates, Inc. 
845 Ridge Avenue, Pittsburgh 12, Pa. — at 20 charge or obligation 





ADVANCE REGISTRATION 


Fill in card and stub COMPLETELY. Use TYPEWRITER or print LEGIBLY. 
Bring it to Advance Registration Desk at the Exposition . . . DO NOT 
MAIL THIS CARD. 


Your Name 
Title 
Company Name 


Co. Address (STREET) 
City Zone State 


Company’s Business 
or Product 


‘HIVL3IG LON OG ‘Ajq!69; sud 40 YRLIMMAadAL 85/N 


Your Hotel 


Tear out ticket along the dotted line. Properly filled in, it will admit you to the Second International Automation Exposition. No other regis- 
tration is required. For additional tickets, write to the Exposition Management, Richard Rimbach Associates, 845 Ridge Ave., Pittsburgh 12, Pa. 
There is no charge or obligation. 


HOW CAN YOU The Second International Automation Expo- 


sition has been designed to give a concen- 
EI cr sccnigues ad new cauipment sel 
TO YOUR able for instrumentation and automation. 


The Automation Exposition . . . the auto- 


PRODUCTION rn ead 
PR 0 CES 3 S ? prise automation for industry and research. 


More than 130 exhibitors — all of them top com- 
panies—represent a vast range of equipment and THREE CLINICS (pre-registration 


services for instrumentation and automation: au- required) PRESENT THE LATEST 
tomation control systems; highly automatic ma- THOUGHT AND PRACTICE IN 


chine tools; digital and analog computers; auto- 
matic inspection devices; conveyors; communica- ; THE APPLICATIONS OF: 


tion systems, including closed-circuit television; 


feeding devices; work positioning mechanisms; a f-Yaidelalte Computers 
and electronic, electrical and mechanical compo- . 
Conveyor Automation 


nents which go to make up automatic production 


systems. Laboratory Automation 


nd INTERNATIONAL 


AUTOMATION EXPOSITION 


The Navy Pier, Chicago, November 14-17, 1955 


Copyright 1955—Printed in U.S.A. 
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Here are the first “Consolidated - Phillips” 
continuous process analyzers... units which 
provide analytical data while it’s valid, before 
variables have changed. With these two in- 
struments on stream, product quality and 
production go up . . . costs go down. You can 
install and maintain them for less, on an 
hourly basis, than a laboratory technician’s 
salary. Both instruments are completely ex- 
plosion- and weather-proof. 


Consolidated Engineering 


Corporation 


Sales and Service Offices Located in: Albuquerque, Atlanta, 








Consolidated-Phillips process analyzers have 
been proving their ability... and dependa- 
bility...under actual plant conditions for 
several years. Originally designed and for- 
merly manufactured .by Phillips Petroleum 
Company, they are now backed by Consoli- 
dated Engineering’s nationwide service or- 
ganization . . . assurance of interruption-free 
operation for years to come at the pace de- 
manded by modern refinery practice. 


find it will pay to talk 


Write us today. 


ELECTRONIC INSTRUMENTS 


300 North Sierra Madre Villa, 


44 Pasadena 15, California 
Boston, Buffalo, Chicago, Dallas, 


Detroit, New York, Pasadena, Philadelphia, San Francisco, Seattle, Washington, D.C. 


For more inforn 


ation circle 33 on inquiry card. 
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Whether your process 
instrumentation needs 
are for a single unit or a 
complete analysis -and - 
control system, you'll 


to 


a CEC Field Engineer. 


FOR MEASUREMENT AND CONTROL 


) 





EQUIPMENT LASTS LONGER 
-.- PERFORMS BETTER... 
when the 


ARIDIFIER 


SCRUBS, CLEANS AND DRIES 
On Air and Gas Lines 


LASTS LONGER because... 

The Aridifier’s patented centrifugal-baffle 
action traps 92% of all dirt, oil, scale and 
water in gas or compressed air . . . and 
drains off these troublemakers before they 
can damage tools and equipment. 
PERFORMS BETTER because... 

The Aridifier protects tools against the 
freezing, fouling, caking and corrosion 
caused by dirt and foreign matter . . . as- 
sures the clean, dry air and gas that means 
better spray work, painting, lacquering, 
sand blasting, air cleaning, and similar 
operations. 

Easily installed, the Aridifier maintains itself. 10 
models. Capacity range; 7 CFM to 17,000 CFM. 


Learn HOW the Aridifier 
scrubs with a patented cen- // 
trifugal-baffle action. 


Write for This Catalog 


ENGINEERING CO. 


4921 W. Lawrence Ave., Chicago 30, Ill. 





rcle 34 on 


For Recording, Indicating, and Controlling 


GOW-MAC 


THERMAL 
CONDUCTIVITY 
GAS ANALYSIS 

APPARATUS 


High accuracy, low cost instruments 

available for plant streams and lab- 

oratories. Recommended applications 

include— 

e GAS 
CHROMATOGRAPHY 


e GAS MIXING 
GAS PURITY 
PROCESS CONTROL 
TRACE IMPURITY 


Bulletins available on 


PANEL INSTRUMENTS 
SENSING ELEMENTS 
PORTABLE INSTRUMENTS 


Write Dept. | for complete data 
or visit: 


BOOTH A-268 


10th ANNUAL INSTRUMENT 
CONFERENCE 


SHRINE AUDITORIUM 
Los Angeles, Sept. 12 to 16 


INSTRUMENT CO. 
100 KINGS ROAD, MADISON, NJ 


For more information circle 3§ on inquiry card. 


Page 1214—IJnstruments & Automation—Vol. 28 


NEWS—contINueb 


Allen B. Du Mont Laboratories, Inc., Clifton, N. J., under 
a licensing agreement recently concluded between Socony- 
Vacuum and Du Mont. Oscilloscope patterns of 65 differ- 
ent engine ailments (ignition, timing, valves, etc.) have 
been observed and identified. 





°° 
“Snooperscope 
SCHENECTADY, N. Y.—The “Snooperscope” (a prod- 
uct of Great Britain) is used here by Dr. William C. Dash, 
staff physicist at the GE Research Lab, Schenectady, to 
examine crystals of pure silicon by infrared. The source 


of illumination is an incandescent lamp, but of the total 
illumination only the invisible infrared radiation passes 
through and is changed to visible light by the *scope, thus 
disclosing structural information. The “snooperscope,” a 
war-time development used for nocturnal observations via 
infrared emissions, shows promise as a basic industrial 
tool. For example, Dr. Dash reports that he can study the 
interior of silicon sections microscopically, in polarized 
light. 


Automatic Inspection 
DETROIT, MICH.—In approximately 16 feet of 


straight-line “automated space,” all materials handling, 
mechanical inspection, and magnetic testing functions for 
speaker magnets, previously done in a 50-square foot 
area, are centralized in two new electronically-controlled 
machines installed recently in the Edmore, Mich., perma- 
nent-magnet plant of Carboloy Department of General 
Electric Company. The mechanical inspection unit proc- 
esses 2100 speaker magnets per hour (three times faster 
than manual inspection), inspects visually for defects, 
then automatically checks the magnets for length, outside 








PRECISION PRESSURE MEASUREMENT 


of Gauge Pressure, Vacuum or 
Differential Pressure 


Precision Dial Manometer Type FA-145 


Accuracy: 

1 part in 1000 over full scale. 
Sensitivity: 

1 part in 10,000 in all ranges. 
Ranges: 

; - aoe a “4 water (min.) 

O inches of mercury (max. 

oped Other intermediate cate neo 


120 Selaik : 4 Scale Length: 
2 45 inches. 
Dial Diameter: 


814 inches. 


Fd 2 
WAMACE 4 TIKENAN PROOUCTS mvc 
wyhevir new pexery 


Precision 
Low Pressure Gauge 
Type FA-141 


Accuracy: 
1 part in 300 over full scale. 
Sensitivity: 
1 part in 500 in‘all ranges. 
Ranges: 
0 to 10 inches of water (min.) 
0 to 400 inches of water (max.) 
Other intermediate ranges 
available. 
Scale Length: 
7 or 16 inches. 
Dial Diameter: 
234 or 6 inches. 


WALLACE & TIERNAN For additional data, write for 
INCORPORATED Publication TP-30-A and TP-27-A 
PRECISION INSTRUMENTS AND ELECTRICAL MECHANISMS 
ao MAIR S.t SBELCEVIL tebece N J 
In Canada: Wallace & Tiernan, Ltd., Toronto A-101 


ard 
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dependable relays 


Maybe you, too, have been awaiting availability of a 
good relay for direct insertion into printed circuits. Now 
Automatic Electric can solve your problem with a minia- 
ture relay that is just right. 

120 million operations, without a single readjustment 
or relubrication! That’s what you get from this rugged, 
improved Series SQD Relay, because it features a special 
heavy-duty bearing and bearing pin. Also a recess in the 
bearing plate retains an adequate supply of lubricant 
for long-term lubrication of the bearing pin. 

Consider these additional advantages: 

1. The sections of the terminals that insert into the 
printed circuit board are NOT brazed or welded 
into place, but are integral parts of the coil ter- 
minals and contact springs—thus preventing 1n- 
ternal loss in conductivity or continuity. 

. Terminal design permits direct plug-in of the relay 
into a printed circuit board, ready to be secured in 
place with any acceptable soldering technique. 

Usually the desired contact spring combination, or 
pile-up, is sufficiently large so that additional mounting 
(support) of the relay is not necessary. 
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SQD Miniature Printed Circuit Relays are available 
with many different contact spring arrangements, and 
for a multitude of applications. Springs can be made of 
phosphor-bronze, ‘“‘Bronco”’ metal, or other special- 
purpose materials, as required. 

Of course the long life, heavy-duty features of the 
improved SQD Relay can be had in the conventional 
type of plug-in relay, if regular sockets are preferred for 
use, whether in printed circuitry or other applications. 

To get complete details, write: Automatic Electric Sales 
Corporation, 1033 West Van Buren St., Chicago 7, 
Illinois. In Canada: Automatic Electric (Canada) Ltd., 
Toronto. Offices in principal cities. 


RELAYS SWITCHES 


AUTOMATIL G> ELECTRIC | IC 


CHICAGO 





diameter, end-squareness and parallelism. Following this 
is the electronically-controlled magnetic testing unit, 
which processes about 1600 speaker magnets per hour, 
and tests the magnetic output of individual magnets. 


SWAC 


WASHINGTON, D. C.—The scope and complexity of 
problems that can be handled by SWAC (National Bureau 
of Standards Western Automatic Computer) has been ex- 
tended by use of an auxiliary magnetic-drum memory. Di- 
rectly behind the operating console (center foreground) is 
the Williams memory consisting of a bank of 37 cathode- 
ray tubes. On either side of the Williams memory are cabi- 
nets containing the control unit. Other cabinets in the left 





background contain the magnetic drum auxiliary memory 
and its control circuitry. In front of the magnetic drum is 
the punched-card input-output system, and on the right of 
the console is a paper-tape input unit. 


SWAC’s operating console is provided with oscilloscope | 


screens for viewing the memory pattern and with neon 


lights to indicate what is taking place inside the machine. | 


Univac Uses Ebert Relays 
NEW YORK, N. Y.—In the design of the Univac 120 


punched-card Electronic Computer, Remington Rand’s Lab- 
oratory of Advanced Research selected for power control 
the mercury plunger relays manufactured by Ebert Elec- 





tronics Corp., Queens Village 28, N. Y. Univac 120 Com- 
puter designers and engineers chose two types of Ebert Re- 
lays for use in the Univac 120: two model EM-7 three-pole 


relays control the main power circuits, and three model | 
EM-1 single-pole units handle the various primary circuits | 


of heater and d-c. supplies which are switched on in proper 
sequence by means of a timer. 


for 
constant 
dependability 












install BOS Sees - 
MOELLER 
recording 


PS YCHROMETERS 


Industry and commerce rely upon Moeller Recording 
Psychrometers (wet and dry bulb temperature type) 
for humidity determinations and records. Correctly 
designed and dependable in every detail, these im- 
seg streamlined recording psychrometers offer the 
est in craftsmanship. 


Reliability has been an outstanding feature of Moeller 
Products since 1867. 





MOELLER "7" ™ 


INSTRUMENT COMPANY 


RICHMOND HILL 18,N. Y [ia 


Representatives in Principal Cities 





Goidainin: Wtbeat <tlliation. Citar send tee: Saialed Me. 
150 on Moeller Recording Psychometers. 
NAME : 
FIRM 7 
ADDRESS | 
CITY ZONE STATE : 
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MARSHALLTOWN| Books... 





INSTRUMENTS 








For Accurate Pressure 
Measurement in 
Ounces or Inches 

of Water ~ 


Available in standard ——— 

dials (reading in inches 
of water) 0-15" -0-30" 
-0-60"" -0-100" 0-160" 





Marshalltown Figure 63 is an extremely 
sensitive gauge that uses a carefully 
seasoned bronze diaphragm to ac- 
. also in ounce grad- curately measure very low pressures. 
4 ttats « 15 It is used extensively on many types 
uate foe's Trom of natural gas installations for check- 
ounces to 5 pounds. ing low pressures. 
2/2", 342" and 4/2" ’ : ‘ 
dial clzes eounted 4 Write for details and price. 
black ind steel LOOK TO MARSHALLTOW FOR 
OE OROMSIDE Sree ONE OF THE MOST COMPLETE LINES 
case. OF INDICATING PRESSURE GAUGES 
MADE! 


MARSHALLTOWN MANUFACTURING CO. 
MARSHALLTOWN 3, IOWA 














bubble-tight 
4-WAY 

SELECTOR 
VALVE 


A two-position, 4-way valve for air or hydraulic 
fluids at pressures to 100 psi and vacuum to 25”. 


Leak free operation. Low cost. Low handle torque. 
Low pressure drop. Easy panel mounting. Corrosion- 
resistant materials—bronze, aluminum. Simple main- 
tenance— disassembly without disconnecting lines. 
1. Fittings— Model S-576 | 3. Seals—standard com- 
for \” tubing port con- mercial “O” rings. 
nections per AND10056. | 4. Finish— black ano- 
Model S-576-1 for %” | dized. 

female pipe thread port | 5. Size: 3%” wide by 2%” 
connections. deep, including handle. 
2. Weight 6 ounces. l 


For complete information, send for Bulletin 3000. 


SPRAGUE Gopiccoring Grporation ERP 
1144 WEST 135TH STREET, GARDENA, CALIFORNIA 
f r fr re nior ar n r e 40 on ina ry rc. 
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AUTOMATION 


The Automatic Factory—A Critical Examination. 
By Stephen A. June, John D. Bardis, Lee H. Lurio, Leon- 
ard S. Polaner, Oystein Sagedahl, Herbert A. Sklenar, 
Bernard K. Yenkin. Cloth, 88 pages, 514 x 814 inches. 
The Instruments Publishing Company, Pittsburgh 12, 
Penna. $1.50 postpaid. 

This is a joint report by seven candidates for the de- 
gree of Master of Business Administration. It is the result 
of their travels and investigations during six months. 
Here at last is an unslanted story—a factual report 
crammed full of case studies with company names. This 
report attempts to bridge the gap between the theoretical 
concepts and the actual industria! developments of the 
Automatic Factory. It has been written principally for 
the American businessman in an attempt to clarify and 
expose the sometimes hypothetical and imaginative writ- 
ings of scientific and commercial authors. Dreaming and 
guesswork have been purposely omitted and those inter- 
ested in that type of analysis are referred to the ‘science- 
fiction’ writers. Realism and practicality are the founda- 
tion of this report. 


Electronics Test Equipment Descriptive Data 
Sheets, three volumes, loose-leaf hard-bound, 1955, pub- 
lished by Carl L. Fredrick and Associates, Bethesda, Md. 
$100. 10 x 11% in. Has over 2300 pages covering almost 
900 separate test equipments. Includes nomenclature in- 
dex, commercial index, and cross-reference by designa- 
tion and functional classification. 


Analysis of Feedback Control Systems, Servomech- 
anisms and Automatic Regulators, by Robert A. 
Bruns and Robert M. Saunders. 1955. McGraw-Hill Book 
Co., New York 36, N. Y. 383 p. $7.50. 914 in. Presents a 
unified method of analysis consistent with the technologi- 
cal background of the average person new to the field. 


Computer Development (SEAC and DYSEAC) at 
the National Bureau of Standards, Washington, 
D. C. 1955. National Bureau of Standards, U. S. Govern- 
ment Printing Office, Washington 25, D. C. 146 p. $2. 
101% in. (Circular 551.) Reviews the Bureau’s work with 
electronic computers, dealing with design, construction, 
operation and maintenance of computer equipment. 


Diagrams in Punched Card Computing, by Fred 
Gruenberger, 1954. Univ. of Wisconsin Press, Madison 5, 
Wis. 139 p., unbound. $3.75. 11 in. Intended primarily as 
an aid to universities, but useful also to industrial instal- 
lations. Pre-supposes familiarity with author’s “Comput- 
ing Manual.” 


Linearized Theory of Steady High-speed Flow, by 
G. N. Ward. 1955. Cambridge Univ. Press, Bentley House, 
London N.W. 1, England. 243 p. $6. 834 in. Claims to be 
“the first permanent work devoted to the problems in- 
volved in this important and rapidly developing subject. 
and to the mathematical and physical assumptions on 
which the theory is based.” 


Outline of Atomic Physics, by Oswald H. Blackwood, 
Thomas H. Osgood and Arthur E. Ruark. [c1955.} John 
Wiley & Sons, New York 16, N. Y. 501 p. $7.50. Ol, in. 
For readers who have an elementary knowledge of phys- 
ics, it is designed to show what physical science has to 
say about the structure of atoms and molecules and the 
nature of radiation. 








BORG 
MICROPOTS 


BORG 900 SERIES 3-TURN AND 10-TURN MICROPOTS 
3-TURN MODELS 931-935 10-TURN MODELS 901-903 


[ ke 



































































































































SYNCHRONOUS AND INDUCTION BORG-MOTORS 


1000 SERIES 2 POLE AND 4 POLE MODELS 
With and Without Gear Trains 


These Borg-Motors were designed specifically for in- 
strumentation, control and timing devices. They are 
recommended for all applications where low torque, 
constant speed and long life are positive requirements. 


For Complete Engineering ,~~ 
——————___———————____ 9 Deg ~~ 
a 7 


SERVO-CONTROL 
Borg-Motors 

Two phase, 115 volt, 400 cps in- 
duction type Borg-Motors for 
servo control applications. Ap- 
proximate size 1'4” diameter x 2” 
long with a locked rotor torque 
of 0.82 ounce-inch. 


BORG EQUIPMENT DIVISION 


card. 
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~~ 6AUGE 


HAS TYPE 316 

STAINLESS STEEL SYSTEM 
TO WITHSTAND 
CORROSIVE CONDITIONS 


High resistance to corrosion and sustained high accuracy are com- 
bined in this new heavy-duty Ashcroft Gauge. The 2'2” dial size 
makes this compact instrument ideal for small tanks and processing 
equipment where large pressure gauges would be impractical. 
Bourdon tube (welded at socket and tip) . . . square shank and 
44” male N.P.T. bottom connection . . . geared movement— the 
entire gauge system is Type 316 stainless steel. 


Made in standard graduations from 30 psi through 1,000 psi, this 
new Ashcroft Pressure Gauge has a black dial with easy-to-read 
white figures. The drawn steel case and threaded ring are finished 
in black. Pointer is precision needle type. Every part is designed, 
tested and manufactured to meet rigid service conditions. 


YOUR INDUSTRIAL SUPPLY DISTRIBUTOR now has this new Ashcroft 
Gauge in stock. Let him know your requirements. You can depend on 


him for experienced counsel and prompt delivery. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


A product of MANNING, MAXWELL & MOORE, INC. STRATFORD, CONNECTICUT 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN-MICROSEN’ 
INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ SAFETY 
RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. 








‘ ; “SHAW-BOX’’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, 
a Se Muskegon, Mich. 
42 « 
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ORDER FROM THE 
WIDEST LINE OF 
SEMICONDUCTOR DEVICES 


GERMANIUM 
RADIO TRANSISTORS 


SILICON TRANSISTORS 
SILICON POWER TRANSISTORS 
SILICON JUNCTION DIODES 


N-P-N AND P-N-P GENERAL 
PURPOSE TRANSISTORS 


PHOTOTRANSISTORS 
GROWN JUNCTION TETRODES 


HIGH SPEED 
SWITCHING TRANSISTORS 


WRITE 
FOR LITERATURE 


Texas Instruments grows crystals for both silicon and 
germanium transistors in the industry's largest instal- 
lation of crystal pullers. Designed and built by TI, 
these unique crystal pullers have helped make TI's 
transistor production capacity the largest in the nation! 


TI mass production means transistors today .. . 
not “available soon” 


You get immediate deliv ery .in the quantity \ vou need. 
transistors from Texas tein. Mass production snatieaidie mean no waiting 
and at low prices! Only from TI can you 


. when you order 


for silicon or germanium transistors . . . 
get high temperature silicon transistors. Only from TI can you get product- 
proved germanium radio transistors. With the industry's large st transistor pro- 
duction capacity, TI can meet your delivery requirements — whether you need 
radio-type transistors by the hundreds or hundreds of thousands! 

Texas Instruments low cost germanium radio transistors are used in the 
first transistorized consumer product —a high performance pocket radio on sale 
across the nation. High temperature silicon transistors (stable to 150° C), pro- 
duced only by TI, are already being used in important military and commercial 
applications. 

Each TI semiconductor product is glass-to-metal hermetically sealed . 
thoroughly aged and tested ...to assure successful performance and long range 
reliability. The nation’s leading manufacturer of transistors, Texas Instruments 
is your most experienced source for semiconductor products. 


TEXAS INSTRUMENTS 


tH ¢ Corr oOo RA T E O 
6000 LEMMON AVENUE DALLAS 9, TEXAS 


* See our exhibit at the Wescon Show 


e 43 on 





STELLITE’S IN 
EROSION’S OUT 


TURN a 


STELLITE WELDING ROD NE 


No Erosion Here! 


Stellite as a standard seating surface for regulators and 
control valves in steam service is a Leslie exclusive. 
Combined with a hardened stainless steel main valve, 
stellite provides the most erosion resistant combination 
known, and is available in integral and renewable seat- 
ing arrangements. 


This unbeatable combination, pioneered in the field by 
Leslie, is the product of many years’ experience and 
knowledge of proper stelliting and heat treating tech- 
niques. And with Leslie, it’s standard in a wide range 
: ; of regulators and control valves designed to meet any 
Arrow shows location of integral temperature or pressure requirements. 
stellited seating surface in Leslie 
Pump Pressure Regulator. When erosion and wear are factors to consider, it will 
pay you to call your Leslie engineer to demonstrate how, 
with Leslie equipment, “Stellite’s In — Erosion’s Out”. 


Write for Bulletin 552 
“When To Use A Controller And When To Use A Regulator”. 


REGULATORS And CONTROLLERS 
LESLIE CO., 299 GRANT AVENUE, LYNDHURST, NEW JERSEY 


3572 


CONTROLLED QUALITY MEANS QUALITY CONTROLS 
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NEW DOELCAM PROPORTIONAL AMPLIFIERS 


OFFER GREATEST VERSATILITY IN 
LOW LEVEL D-C SIGNAL APPLICATIONS 


HERE ARE TWO PRECISION AMPLIFIERS incor- 
porating the new Doelcam Second Harmonic 





Magnetic Converter as the input stage. This 
unique design concept makes possible low noise 
level, high sensitivity and linear output. 








The fast thermal response of highly sensi- 
tive thermistors can be accurately measured 
and recorded. 


D-C Indicating Amplifier 
_ Model 2HLA-3 





Production Application 








Measuring the dielectric leakage current 
of capacitors. 





Production Application 





Production testing of precision resistors or 
potentiometers in a balanced bridge circuit. 














Write for Bulletin |A-4 Write for Bulletin SRA-4 
WHETHER YOUR APPLICATION is in 
the laboratory or on the production line, 
one of these two instruments is ideally 
suited. Their versatility is illustrated in the 
diagrams shown here. The Model 2HLA-3 
is both a precision measuring laboratory 
instrument and a rugged production test 
instrument. The Model 2HLA-4 is designed 
for rack mounting as a component part of 
a control or measuring system. 


HERE ARE SOME PERFORMANCE 
CHARACTERISTICS: 
High Gain — 104 for 2HLA-3 
105 for 2HLA-4 
Low Noise — less than 5 microvolts 
equivalent input 
Linear Amplification—better than + 1% 
on all ranges 
High Stability — zero drift less than 10 
microvolts 
Rugged — withstands inputs of 1.5 volts 


SPECIAL APPLICATIONS: These instru- 
ments can be easily adapted to provide 
linearity down to 0.1%, isolated input, 
multiple inputs, increased gain, increased 
power output and extended frequency re- 
sponse. Send us your complete require- 
ments. 


The Model 2HLA-3 is both a Linear Indicator 
and a Multirange Amplifier. The Model 2HLA-4 
is a Single Range Amplifier with provision for 
interchanging range by plug-in units. Both are 
ideal for either laboratory or production use. 


D-C Amplifier 
Model 2HLA-4 





RECORDER 





Dynamic stress measurements made with linear 
response up to 20 cps. 








Control Application 


THERMOCOUPLE 


<5 


ELECTRIC 
FURNACE 














SET POINT 
CONTROLLER 


COLD JUNCTION 
7) COMPENSATOR ] 


DOELCAM 



































MAGNETIC 
AMPLIFIER 























Temperature control within a small temperature 


range. 








‘“Doelcam— 


SOLDIERS FIELD ROAD 
A DIVISION OF MINNEAPOLIS-HONEYWELL BOSTON 35, MASS. 


Instruments for Measurement and Control 


Synchros « Gyros « 


For more information circle 45 on inquiry card 
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Amplifiers 


« Microsyns «+ Servo Motors 








In 1816, Eliphalet Remington was dissatisfied with the 
old inaccurate squirrel gun, which consistently spoiled 
his attempts to win a shooting match. He determined 
to build a gun which would meet the specific needs of 
precision marksmanship. The weapon he produced 
achieved such remarkable results that the ensuing de- 
mand for similar models created a great industry. 


..»- SOUGHT BY MANY 


Seeking to overcome the deficiencies in many of today's standard electronic 
devices, engineers at Airborne Instruments Laboratory created the devices 
shown here. Though developed for use at AIL, their adaptability for many 
applications has resulted in a wide demand by manufacturers and users of 
electronic equipment. Thus, production and sales have become important 
areas of operations at Airborne. 


Visit us in Booth 1406, 1955 WESCON, August 24, 25 and 26 
or send for complete information. 


AIRBORNE 


INSTRUMENTS 
LABORATORY 


160 OLD COUNTRY ROAD + MINEOLA, NEW YORK 


Polar Pattern 
Recording Systems 


Precision 
Attenuator aoe dl 
Rectangular Coordinate Microwave 
Recording System Crystal Test Set 


y caro 
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Cutaway of 
“swimming { 
pool’’ reactor 
exhibited at 


Geneva. 

















ern el a a ne 1 






















Control panel built by Panellit for Project Aquarium. 








Reactivity is controlled by three movable 
rods inserted into the reactor core. Panellit 
designed this unique graphic indicator to 
depict the rod positions. 


Panellit is proud to have contributed 
to the Atoms-for-Peace Conference 


Control panel built for nuclear reactor includes 
unique graphic indicator that simulates 
movement of control rods in reactor 


Oak Ridge National Laboratory specified a precise and safe control 
system for Project Aquatium—the “swimming pool’’ reactor built for 
display to 1200 scientific delegates at the Geneva Atoms-for-Peace 
Conference. 

Requirements stated: ‘The public character of this operation .. . 
dictate(s) that the utmost in quality and reliability be built into the control 
components and into their interconnecting structure.’’ 

Panellit did the job!--engineered and built the system to exacting 
standards in 40 days and delivered it to Oak Ridge on time! 

Project Aquarium is another example of the tough problems in 
control instrumentation solved successfully by Panellit. 

Panellit designs, engineers and builds automatic control and infor- 
mation systems for atomic developments and the electric power and 
process industries. 

Write for literature on graphic control panels, central control rooms, 
alarm systems, and on scanning, monitoring and data reduction systems. 
Panellit, Inc., 7405 N. Hamlin Avenue, Skokie, Illinois, and in 
Canada, Panellit of Canada, Ltd., 60 Newcastle Street, Toronto 14. 
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Now ...a new Temperature 
Indicator-Controller by Fenwal 


3 ees f ex’ > te det ihe é 
1. FENWAL’S NEW SERIES 540 is a remote Temperature 
Indicator-Controller that combines low cost with high ac- 
curacy over a temperature range of 100° to 700°F. Designed 
\for ovens, packaging and processing equipment of all types, 
the new controller operates on a liquid-filled bulb and capil- 
lary system whose response to temperature changes is trans- 
mitted through a bellows to an indicating pointer. It may be 
flush-mounted or surface-mounted. 


1] Upepayy , 


UU 


3. ACCURACY IS ASSURED. Temperature indication is accu- 
rate to within 3% over the 100° to 700°F range, including 
the effects of ambient temperature in the range of 50° to 
150°F. Accuracy increases for narrower ranges. Uniform con- 
trol and accurate calibration are maintained with typical 
Fenwal precision in this new, popular-priced addition to a 
famous line of temperature control and detection devices. 





For more informat 
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Controls Temperatures 
.. Precisely 


2. “SET” AND “CHECK” ARE EASY. Temperature setting: 
pointer and bulb temperature pointer pivot on the same 
axis, indicating against the same scale face. This permits 
“‘glance’”’ comparison of actual and set-point readings at con- 
siderable distance from the dial. An adjustable differential, 
variable between 0.8% and 4% of scale range, permits ad- 
justing the operating bandwidth to balance closeness of con- 
trol against slower cycling and longer equipment life. 





4. SEND FOR NEW BULLETIN. Get all the facts on how 
closely the new Series 540 meets your requirements for an 
economical, accurate indicator-controller. Write for compre- 
hensive bulletin MC122. And remember, we're always 
ready to help in any problems concerning temperature con- 
trol and detection. Fenwal Incorporated, 368 Pleasant Street, 


Ashland, Mass. 





47 f r uiry 
























wherever precise flow 


measurement is critical... 


ieee 


ACCURATE, DEPENDABLE POTTER FLOWMETERS are being specified by more and more 
chemical processors each year for jobs that demand high reliability, high precision, 
low maintenance, extreme control precision. Available in sizes from 4” to 6” units, 
they measure caustics, acids, corrosives, unstable compounds, suspensions, 
super-refined liquids and other hard-to-handle liquids at temperatures up to 1200°F 
and at pressures to 35,000 psi. Easily incorporated into complex control systems 
because of their linear output, Potter sensing units produce a signal that can 

be telemetered, fed into digital information handling systems, or measured 

directly to indicate or control flow rate or total flow. 

Find out how this unique approach to flow measurement can 

help solve your flow-control problems. Write for Bulletin S-1. 


ad OM eB AERONAUTICAL COMPANY: Route 22° Union, N.J.°* =F atolat=m iLO ime lolol. morte 1 One) 
Makers of ‘Potter Engineered” products 


rcle 48 on inquiry card 
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DAYSTROM INSTRUMENT 


ATT 








CONTR 


for the 
NUCLEAR REACTOR Beir 





g Shown At 








FOR PEACE 


ENTATION 
UNESCO 
.. CONFERENCE 


Geneva, Switzerland 





DAYSTROM INSTRUMENT is in full scale production of nuclear instruments for the Atomic Energy Com- 
and has the facilities, know-how" and skilled manpower to supply control 


mission and industry . . . 
instruments tailored to your requirements. You can look to Daystrom for instruments of finest quality, 


utmost precision and top performance. 








esasbee: 





Daystrom Instrument Has Also Supplied: 


Control instruments, computing mechanisms, test equipment for all branches of the Armed 


Services... 


For The AIR FORCE— 
Capacitance Testers, All-Altitude Servo Indi- 
cators, Transistorized Receivers, R F Switches. 


and mony of America's leading industrial concerns—as well as foreign companies 


For The NAVY — 


Radar Fire Control Systems, Mine Detecting 
Devices, Anti-Submarine Attack Directors, 
Catapult Speed Indicators, Servo Control Sys- 


tems, Torpedo Assemblies. 


For INDUSTRY —: 


For The ARMY — 
Mechanical Fire Control Systems, Fuzes, Com- 
munication Systems and other instrumentation 


for all branches of the Army. 


DAYSTROM 
Archbald, Penna. 
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Test Equipment, Computing Devices, Radar 
Equipment, Nuclear Equipment. Gyros, Elec- 
tronic and Electro-Mechanical Devices. 


Write For Our Facilities Report 


INSTRUMENT 


Div. of Daystrom, Inc. 


ard. 






















































































































































































































































































































































































































































































































































Precision instruments depend upon a constant source of excep- 


tionally dry air to operate accurately. Instrument and plant shut- 


downs due to moisture, corrosion, icing are too expensive to be 


tolerated in the modern plant. 


The Pritchard Hydryer*-a low-cost, packaged, dehydration unit 


—ends the possibility of moisture formation in instrument air. 


The Hydryer removes moisture from air, carbon dioxide, synthesis 


gas and many other gases. It has been proved in use in the gas, chem- 


ical, petroleum, electric utility and general industries. 


Exclusive design features make the Hydryer superior to any other 


such unit on the market today. Why don’t you investigate these 


features? 











WRITE TODAY for HYDRYER 








BULLETIN 16.0.081 on your 
company letterhead! 
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SNOUSTARYS 
PARTNER FOR 
PROGRESS 













COOL/NG SOWFRS 
GAS 4 A(R TREATING £QU/PMENT 















PEPRESENTATIVES 
4M PRINCIAAL CITIES 

FROM COAST 

70 COAST 


OF CALIFORNIA 


ON OF 4 F PRiTCHARO @ 





more formatior rcle $0 on inauir ard 


i¥.Pritchard «co. 


Dept. 449 4625 Roanoke Parkway, Kansas City 12, Mo. 
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For Long 
Shelf Life... 
Use Mallory 


Mercury Batteries 





PERCENT OF TOTAL CAPACITY 


























i a 


























RM-! CELLS 
PERCENT CAPACITY 
VERSUS STORAGE TIME 
TEMPERATURE 70°F 
LOAD 42 OHMS 

Ieee 


S 5 6 7 8 9 10 
STORAGE TIME IN MONTHS 


















































For battery-powered instruments that operate inter- 
mittently ... or for applications involving long periods 
of idleness, the long shelf life of Mallory Mercury 
Batteries is an important characteristic. 


Mallory Batteries do not deteriorate or lose an appre- 
ciable amount of power during long storage periods, 
even under the most adverse conditions of humidity 
and temperature extremes. The curve shown is typical 
of the performance you can expect when Mercury 
Batteries are used for instrument power supply. 


For continuous or intermittent operation at microam- 

pere drains or loads of 50 amperes, Mallory Mercury 

Batteries have many important advantages that will 
: I xs 

help you design lighter, more compact equipment... 
P} an ie | 

equipment that will give more hours of service life. 


Let us send you a copy of our new Technical Bulletin 
1-6. It contains complete information on single cells 
and multi-cell stacks and packs. 

t 


Here are other advantages that may suggest ways 
you can use Mallory Mercury Batteries to advantage 
High ratio of energy to volume and weight 
Leak-proof, dimensionally stable construction 

Uniform discharge characteristics 

No need for recuperation periods 

Operation over wide temperature and pressure 
ranges 

Resistance to humidity and corrosive conditions 


Highly resistant to impact and acceleration 





For Transistor Applications 


The constant 
characteristics of Mallory Mercury Bat- 


voltage -constant current 


teries make them exceptionally well suited 


to transistor applications. 














1 ee: Oe 


SERVING INDUSTRY WITH THESE PRODUCTS: a 
Electromechanical — Resistors * Switches © Television Tuners © Vibrators — 


“y 


A ee 


Electrochemical—Capacitors * Rectifiers * Mercury Batteries , 


Metallurgical—Contacts ¢ Special Metals and Ceramics 


MALLORY & 
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« Welding Materia 
pens = ¥ 
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INDIANAPOLIS 6, INDIANA 
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: Byron lackson 


13). OC RiMINA TOR 


More than ten years of leadership in the develop- 
ment and manufacture of precision electronic 
instruments and gages is demonstrated in this 
BJ-Rollin line of equipment. Complete technical 
bulletins are available on these products as well 
as BJ equipment in the microwave field. 


SPECIAL MEASUREMENT PROBLEMS? Our engi- 
neers and scientists are ready to work with you 
in the development of special measuring and 
testing equipment as well as complete systems. 


SINCE 1872 


Write or telephone for details: 


Byron Jackson Co. 


ELECTRONIC DIVISION 


Mailing Address: P.O. Box 2017, Terminal Annex 
Los Angeles 54, California * Telephone: RY¥en 1-5166 


Visit Byron Jackson Booth No. 1802, Wescon Show—August 24, 25, 26 
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BJ Hi-Power Standard 
Signal Generators 


Model BJ-20A offers 
10 watts output from 
85 kc to 40 mc 

Model BJ-30A provides 
5 watts output in the 
40 mc to 400: mc 
range. 


BJ Vibrotron Digital 
Pressure Gage 


Offered in miniature 
and subminiature 
models for direct 
digital measurement 
and signaling of 
pressure, temperature 
or flow. 


BJ Precision Slotted Lines 


Laboratory standard 
precision slotted lines 
available in three 
models, with indicator 
or RF Wattmeter. 


Multipurpose 
Signal Generator 
A standard si 
generator wh 
combines the 
functions of CW, AM, 
FM, PM, and sweep. 


BJ Incidental 
FM Meter 


Measures incidental 
deviation of a carrier 
in the presence of AM 
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ATOMIC BOMB LETS GO... 


Split Seconds Seem Like Eternity 


& devic . is 
locateg in tno oe as a ngs aBtrot 
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Tus EXCERPT from the “Guide for Observers’ Tour of the Control Point and For- 
ward Area, Nevada Proving Grounds” highlights the importance of equipment 
capable of accurately measuring elapsed time down to unbelievably short intervals. 

The first section of the panel shown below is used only for air bursts. The second 
and third sections contain the frequency control equipment for the motor-generator 
set which supplies power to the timing equipment, with voltage recorders connected 
to various points in the target area — thus assuring accurate timing— and recorders 
for wind velocity and direction. In order to activate test equipment at the exact 
time, very precise control of the frequency for the timer is required ... The precision 
timers on the fourth and seventh sections are by STANDARD. 


Complex 
instrument panel 
in Control room 
of Control Point, 
Yucca Pass, 
Nevada Proving 
Grounds 


Zi 


93 LOGAN STREET » SPRINGFIELD 2, MASSACHUSETTS Since 1884 
PRECISION TIMERS * CHRONO-TACHOMETERS * LABORATORY PANELS + PIPELINE NETWORK ANALYZERS 


rcle §3 on inquiry card 
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The versatile ROTAMET Ee for continuous or batch processing 


wide range 
Pe) Mm ot-Jer-fedii(-1- 
within one 
meter size 
lets you 
measure flow 


UT ate l=) Meotal-lale|iale| 


conditions 


Ever wish for a versatile meter? One that adapts 
in minutes to changing rates of flow? You get 
your wish with the SK Safeguard Rotameter 
because... 

... Four Sizes of Tubes, each offering a different 
capacity, can be used in a single Rotameter. 

... Tubes Interchange Quickly—can be removed 
and replaced to meet changing conditions. 

... Exclusive Belled Ends of tubes, all having 
same inlet and outlet OD, permit standardization 
of end fittings and packings. No special tools or 
fittings needed. 

... Numerous Rotor Designs can be used within 
one meter tube to provide wide range of capacities. 

Where flow rates change frequently, as in pro- 
portioning dissimilar fluids, you'll find the SK 
Safeguard Rotameter outstandingly convenient and 
economical. Accurate, durable and safe, too, 
because... 

... Meter Case of Strong, Rigid Steel com- 
pletely encloses tube—protecting against external 


























CAS 


shock, acting as a safeguard should tube break 
accidentally. 

... Heavy Gauge, Safety Glass Windows pro- 
vide excellent view of tube, rotor and scale. 

. .. Detachable Metal Reference Scale is clearly 
marked for easy reading —can be supplied in units 
of flow, or in millimeters for use with calibra- 
tion charts. 

... Bronze, Cast Iron or Stainless End Fittings 
are designed to permit connection to piping in 
any of four horizontal positions. 

... Non-leaking, Seated, Clean Out Plugs at 
top and bottom of end fitting permit rotor removal 
and tube cleaning without disassembly. 

... Packing Glands are adjustable from out- 
side of case by means of stainless steel capscrews. 


Get Your Free Copy of Bulletin 18-RG. It 
details operating principles, sizes and dimen- 
sions, construction features of SK's Safeguard 
Rotameter. Yours without obligation. 





Schule and Koerling 


ome i awa. i 


bi 


MANUFACTURING ENGINEERS 


ELLS HEIGHTS, BUCKS COUNTY, PA. 
circle 54 on inquiry 


For more informatior 
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This Small Counter 


Does a Whale of a Big Job! 


Added Evidence 
that — 





For its size . . . less than one inch square . . . this 
Veeder-Root Small Square-Case Counter is the 
most rugged instrument of its type, with the long- 
est accurate life. And only Veeder-Root makes it 
this way . . . square all the way through .. . extra 
strength built-in, with bearing surfaces on both 
ends of the drive shaft. 

What’s more, this counter is 100% American 
..made by Connecticut craftsmen to unmatched 


VEEDER-ROOT INCORPORATED 
HARTFORD 2, CONNECTICUT 


Chicago 6, lll. *» New York 19, N. Y. © Greenville, S. C. a 
Montreal 2, Canada «+ Dundee, Scotland yee 
Offices and Agents in Principal Cities 


i! re intormat 
~) more | orma 


Vol. 28 


Instruments & Automation 


Everyone Can Count on 


VEEDER-ROOT 


standards of quality and precision. And it’s the 
““counter of countless uses”. . . built into every- 
thing from office machines and cameras to taxi 
meters and voting machines. Now what do you 
make that could count its way to bigger sales and 
profits with a Small Square-Case Counter built-in 
as a standard part? Write: 


e 55 on inquiry card. 
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liquid handling is not new 


Bowser's many years of experience are yours when 
you consider improved liquid-handling facilities for your operation. Here are 





FLOW 
INDICATORS 
AND CONTROLS 


examples of equipment applicable for automatic processing or production of 


industrial liquids ... perhaps your product... 





Optional repeating meter dial 
delivers predeterrnined quanti- 
ties automatically. 


A wide range of 
Bowser filters and 
dehydrators is avail- 
able for both oil and 
aqueous liquids in 
batch and contin- 
uous operations. 
Cartridge-type for 
oils is shown at left. 








EXPENDABLE 
CARTRIDGE TYPE 






Tne Bowser "Xac- 
tronic'' provides 
straight-line meter- 
ing for conductive 
liquids, slurries, 


acids, etc., except 
oils. High-pressure 
or suspended solids 
are no obstacle. 
Exposed parts are 
Teflon and stain- 
less steel. 





HANDLES CONDUCTIVE 
LIQUIDS WITH SOLIDS 
ENTRAINED 





cooomnceen sooiooantownovanneanin: 











Optional recording 
printer mounts on meter. 
Prints quantity of liquid 
metered. 

















XACTO METERS 


There is a Bowser Meter for 
nearly every product and ap- 
plication. Xacto Meters are 
standard in most industries. 
Broad capacity range. Choice 
of many dials and metal con- 
struction. Only a few are shown 
at left. 





Accurately blends two or 
more liquids in desired propor- 
tions for continuous or intermit- 
tent line production. Each 
ingredient is metered and 
recorded for uniformity in 
closed, piped system. Blends 
oils, beverages, chemicals, liquid 
foods, etc. 


Available in many capacities. 
Electric or manual control. May 
be set for any quantity. Tem- 
perature and specific gravity 
adjustment dials provide great- 
est possible accuracy. Widely 
used for can and barrel filling. 
With or less conveyor. 











































































XACTO METERS FOR INDUSTRIAL LIQUIDS [_] DATE pans 
BLENDING SYSTEMS FOR PRODUCTION C] Ls ‘aft. 
PACKAGING UNITS FOR LIQUID PRODUCT ([_] Vidiac = 
INDUSTRIAL LIQUID FILTERS C] ee vine Stade 3 x 
ELECTROMAGNETIC METERS CJ 

city a 





BOWSER, INC., Fort wayne, IND. 


1367 E, CREIGHTON AVE. 





PRINCIPAL LIQUIDS ee 
ntorr ation circle 56 on inquiry card 
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For Pneumatic and Hydraulic Instrument Controls 


TYPE CT 
erate degree of mechanical protection to the tube is re- 


In damp or corrosive locations where a mod- 


quired, as in troughs or attached to building surfaces or 
supporting means, the construction shown in top view is 
recommended. It employs a tough corrosion-resistant ther- 
moplastic sheath, resistant to water, acids, alkalies, oils, most 
chemicals, and is flame-retardant. 


TYPE CTA—Where maximum mechanical protection is 
desired during or after installation, such as direct burial 
in concrete and pulling into conduit, an interlocked gal- 
vanized steel armor over the thermoplastic sheath, as shown 
in middle construction above, is recommended. 


TYPE CAT—For maximum protection against corrosion 


and mechanical injury to the tubing, the thermoplastic 
sheath is applied over the flexible steel armor as shown in 
the bottom construction illustrated above. 

These forms also provide the other advantages possessed 
by CRESCENT ARMORED MULTITUBE which include 


permanence, lower over-all cost and ease of installation. 


CRESCENT ARMORED MULTITUBE consists of long 
length tubes TWISTED TOGETHER to permit bending 
without distortion. In each layer one tube is a bright blue 
color, affording a fast means of identification from both 


ends. 
Available in long runs up to 1000 feet and up to 19 tubes 


of copper, aluminum or polyethylene tubing in size 14” 
O.D. This product is licensed under U.S. Patent 2,578,280. 


Send for bulletin giving complete information and engineering data. 


CRESCENT INSULATED WIRE & CABLE CO. 


OLDEN & TAYLOR AVES., TRENTON, N. J. 


at 


Vol. 28 
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Beal) o-mer- lame el eri bay -1- 
Behind annin VALVES 


you'll never find 
Tam iaalit- tile) at— 





& DEVELOPMENT 





ANNIN pEVELOPED AND INTRODUCED: 


SPLIT BODY 


The Annin split-body design has 
given Industry new standards in 
control valve construction: 
lower body pressure loss, greatly 
reduced erosion, greater range- 
ability, longer life and reduced 
maintenance. 


CUT 
INVENTORY 








DOMOTOR OPERATOR 


Out-performs all other pneuma- 
tic valve actuators. They are the 
highest speed, most powerful, 
and provide the best response 
characteristics. Long strokes as- 
sure that all size valves are truly 
hi-lift control valves, 








TEFLON SEAT SEAL 


The teflon seat seal for absolute 
tight closure, teflon guide bush- 
ing to eliminate guide clearance, 


and teflon V-ring packing for 
reliable stuffing-box perform- 
ance were developed and intro- 
duced by Annin. 
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DOOLSEAL 


Providing a new high in stuffing- 
box practice, the Doolseal, 
originally developed and intro- 
duced by Annin, assures reliable 
seal for hard-to-handle or toxic 
chemicals without resorting to 
mechanical seals. 


«end many others! 


THE ANNIN COMPANY 


6570 East Telegraph Road 
Los Angeles 22, California 








‘Nash Instrument Air Compressors 
_ deliver only clean air, free from 
oil or dust, and without filters 





DISCHARGE 
PORT 











| 
<0 HARGE 





DISCHARGE 
PORT 














No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 
No valves, pistons, or vanes. 
Non-pulsating pressure. 


Original performance constant 
over a long pump life. 


Low maintenance cost. 
MM 


You can dispense with oil filters and dust filters when 
you install °Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You 
will find it profitable to investigate these pumps, now. LS 


NAS ENGINEERING COMPANY 
370 WILSON, SO. NORWALK, CONN. 
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to regulate 
and record— 








Just 
Published! | 


Just published...the new catalog M2A 
which fully illustrates and describes the 
comprehensive line of WESTON me- 
chanical instruments, noted for their 
long-time accuracy and dependability. 
Send for your copy today; or ask your 
local Weston representative for help on 
any measurement or control problem in- 
volving temperature, vacuum, pressure. 
Weston Electrical Instrument Corpora- 
tion, 614 Frelinghuysen Ave., Newark 5, 
N. J., 4 subsidiary of Daystrom Inc., 200 
Elmora Ave., Elizabeth, N. J. 






TEMPERATURE.. 
PRESSURE.. 
VACUUM..TIME 





RECORDING INSTRUMENTS .. . 
in 9”, 10” and 12” chart 
sizes — single and multipen 
— for all requirements, 


RECORDING CONTROLLERS ... 
handle temperatures from 

~ 325 Fto 1000 F—vacuum 
to 30” mercury — pressures 
to 7500 psi or higher. 





TIME CONTROLLERS . . . make 
any semiautomatic retort 


control system fully auto- 
matic. Available in both 
standard and special forms. 





INDICATING CONTROLLERS .. . 
accurately regulate tempera- 
ture, vacuum, pressure and 
indicate on direct-reading 
scale, 











DIAL THERMOMETERS (remote read- 
ing) . . . furnished with mercury, 
gas, or vapor pressure actuations. 
Flush or wail mounting. Indicate 
low as ~325°F., high as 1000°F. 
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A new concept in... 


instrument adaptability 
WITH SPEEDOMAX® H 


@ Whether you melt metal, refine chemicals or bake 
bread, there’s a Speedomax H available for the job. 


For this complete line of electronic temperature 
instruments is being quantity-produced from a series 
of standard, integrated components. 

Null-balance potentiometer indicators or indi- 
cating recorders . . . with either round or strip charts 

. . can be combined with the type of control action 
best suited to your process needs. Whether you need 
simple or multiple action control . . . instrument and 
control components come to you as one integral unit. 


= gp be ol OD as 


And all proportioning control chassis are inter- 
changeable. You can select the instrument to fit 
your process now, and at any time modify it to meet 
new conditions . . . quickly and economically. 


To see the features of this unique instrument, ‘SS 
get our pictorial fold-out which takes you in- 
side Speedomax H. Just phone your nearest 
LEN office or write us at 4955 Stenton Ave., 
Phila. 44, Pa. Ask for Die-Out ND46(1). 
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INSTRUMENTS 





AUTOMATION 





Automation and Culture 


ULTURE, according to an accepted definition is “the 


refinement of mind, morals, and tastes; enlighten- 

ment or civilization.” The culture we shall discuss 
is that pertaining specifically to morals, inasmuch as the 
refinements of the modern technical mind are used today 
as much to brutalize as to ennoble civilization; as much 
for destruction as for creation. Further, the moral im- 
plications of culture will determine, in the long run, what 
happens to our minds and tastes. Thus the moral implica- 
tions are the most important aspect of any cultural prob- 
lems that may be raised by automation. 

It is often stated by many who have recently dis- 
covered the field of automatic control that the automated 
society of the future will have more leisure time and 
hence (Q.E.D) more culture. Unfortunately, there is 
little factual proof with which to equate leisure time and 
culture. Leisure time can erode the soul as well as en- 
lighten thought and purpose. Are the cultural implica- 
tions of a 30- or 20- or 10-hour workweek any different 
from that of the 40-hour workweek? And is the leisure 
time available to the many millions of citizens now work- 
ing a mere 40 hours per week (and this only nominally ) 
making for an increase in the cultural level of our 
society? Merely to state the question is to answer it. 

Teachers and educators in general, the core of a cul- 
tured society, are being ground to pieces between the 
triple millstones of inflation, public apathy and _ political 
demagogy. Billions for armaments—or roads; but only 
conferences for educators who keep referring plaintively 
to the problems of their low wages and crowded class- 
rooms. 

Artists, philosophers, poets and musicians have the 
alternatives of commercializing their talents to make a 
living, abandoning their profession, or starving. Even 
those minor sources of meager remuneration for these 
groups—the private foundations—are under attack by 
rampant political demagogs. 


B UT the cultural level of a society is not established 
by the treatment given educators and philosophers. In 
the final analysis the degree of cultural attainment of a 
society deperds on the morals of the individual citizen. 
which factor is both and at once the heritage of the past 
and the guide into the future. 

One characteristic of the cultured individual is under- 
standing of the past, and the identification of his exist- 
ence with the struggles of those who fought for the good 
things he now enjoys. Most of mankind now accepts to 
some degree the concepts of love, charity, and freeedom 
—but how many of us know how these concepts came 
about, who fought for them, and what forces opposed 


them? This type of knowledge is not gained from news- 
paper stories or magazine articles, whose glamorized 
versions of history are doubly diabolical—they subvert 
the heritage and destroy it while paying lip service to it. 
Perhaps nowhere is the evil of superficiality more appar- 
ent than in the modern treatment of our priceless heritage 
of political freedom. True scholars have spent lifetimes 
illuming the real history of civilization; their books lie 
in nearly empty libraries while many leisure-ridden 40- 
hour-workweek citizens read the syndicated political 
newspapers and watch television. Will more leisure make 
for more culture? Where is the evidence of the past? 

But it is not enough to condemn or decry. Culture is 
as near as the library, theater, and local auditorium and 
meeting hall. The books that those of us who want more 
culture should read are books that analyze our past; that 
discuss the history and concepts of society, happiness, re- 
ligion, democracy, etc. The plays we should see are those 
that treat the problems of this or any age with under- 
standing: each has a powerful, important. and timeless 
moral. (It is a sign of our time that sexually-slanted 
musicals attract crowds for years while powerful works 
play to small audiences for only short runs.) 

Even the movies can be made a positive force for 
culture—let us ignore the trash, the inconsequential, the 
superficial—and support the profound, delicate, and 
human works. Indeed, as the first order of business, let 
us all learn to distinguish the profound from the super- 
ficial in all fields. Our public auditoriums and meeting 
halls are something we all should know intimately—here 
is where we can hear symphonies, folk dances, debates 
or talks. All of this is culture, positive culture, for which 
every modern citizen already has ample time. 


Artisan skills, which are not unrelated to culture, 
may be affected by the growth of automation. A common 
complaint of the past has been that the soulless first 
Industrial Revolution destroyed the artisan skills of yes- 
teryear. One does not need to be a professional arti- 
san to find self-expression in terms of painting, writ- 
ing, poetry, woodworking, music, weaving or any of a host 
of pastimes often referred to as hobbies. As the greater 
leisure of the automated society becomes available, there 
should be increased interest in, and practice of, all artisan 
skills. The modern productive society makes it possible 
for each person to develop artisan skill for the sheer joy 
of creating, for expression of the inner self. This is true 
art—more so than the forced labor of the artisan who 
had to produce the chair in order to earn a living. Auto- 
mation could make possible a true rebirth of the arts 

in terms of the individual. But this will happen only if we 
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EDITORIAL—continuep 





wish to be artistic or cultured or refined—not because the 
leisure time is available; it already is available. 

First, and most important, let us recognize that culture 
depends in the final analysis on our morals, our enlighten- 
ment, our civilization. Every individual must inquire 
more deeply about his place in society, the effect of his 
daily work on society, the meaning of society. Only in 
this way can we say, and mean, that we are living the 
good, cultured life. There are no other cultural implica- 
tions associated particularly with automation; the prob- 
lem of culture is a problem for today—not for the auto- 
mated tomorrow. 

Automation has led to much use of the term “robot,” 
which is defined as “an automaton who performs all 
hard work, one who works mechanically and heartlessly.” 
How many of us are robots already? 


MHA 


References on “Ice Point” 
To the Editor: 


I noticed your editorial on the freezing point of water 
in /nstruments and Automation, May, 1955. 

May I quote from Arnold Weissberger (ed.), Physical 
Methods of Organic Chemistry, Vol. 1, Part I, Interscience 
Publishers, Inc., New York, 1949, pp. 2-3: 

“The basic fixed points of the International Tem- 
perature Scale are the Temperatures of the following 
equilibria at a pressure of one standard atmosphere; 

—(b) ice and air-saturated water, 0.000 

Mr. Coleman is correct, provided the condition of one 
standard atmosphere is also specified. 

The use of secondary sources, such as the Handbook of 
Chemistry and Physics in matters like these is much to 
be deplored. 

I have asked the Chief of the Thermometry Section of 
the National Bureau of Standards to write you. 


Dr. J. Kenneth O’Loane 
Eastman Kodak Company 
Kodak Park Works 
Industrial Laboratory 
Rochester 4, New York 


To the Editor: 


It has been brought to our attention by Dr. J. K. 
O’Loane of the Eastman Kodak Company that differences 
of opinion as to the definition of the “Ice Point” have 
recently been expressed in your journal, /nstruments and 
Automation. In view of this, some comments and authori- 
tative references may help to clarify the situation. 

The International Temperature Scale was adopted at 
the 7th General Conference of Weights and Measures in 
1927 and was revised at the 9th General Conference in 
1948. The official text of the scale and its revision are to 
be found in the Comptes Rendus des Seances of the 
conferences. The “Ice Point” is one of the six fixed points 
of the scale. In 1927 it was defined as “Temperature 
d’equilibre entre la glace et l'eau saturee d’air a la 
pression d'une atmosphere normale (point de fusion de la 
glace )—0.000°. In 1948 it was defined as “Temperature 
d’equilibre entre la glace et eau saturee d’air (point de 
fusion de la glace) (Point fixe fondamental)—0°; the 
pressure having been defined at the head of the table. 

In 1928 the definition was translated (Bureau of Stand- 
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ards Journal of Research 1, 625 (1928) as “Temperature 
of equilibrium between ice and air-saturated water at nor- 
mal atmospheric pressure (ice point)—0.000°. In 1949 
(Journal of Research of the National Bureau of Stand- 
ards 42, 209, (1949) the translation corresponded to the 
first. The French assure us that the expression “point de 
fusion de la glace” is an idiom which is equivalent to our 
idiom “Ice Point”. The “melting point of ice,” according 
to our ideas, is a temperature different from the “ice 
point,” but that doesn’t seem to bother the French. 

According to Beattie et al (Proc. Am. Acad. of Arts 
and Sci. 72, 137, 1938) the temperature of equilibrium 
between ice and water is lowered 0.00244 deg. when the 
water becomes saturated with air at one atmosphere. 
According to our computations a pressure increase from 
the triple-point pressure to atmospheric pressure lowers 
the equilibrium temperature by 0.00749 deg. The sum of 
these two is so near 0.01 deg. that a resolution was 
adopted at the 9th General Conference as follows: “With 
the present-day technique, the triple point of water is 
susceptible of being a more precise thermometric refer- 
ence point that the ‘melting point of ice.’ The Advisory 
Committee considers, therefore, that the zero of the 
thermodynamic centigrade scale should be defined as be- 
ing the temperature 0.0100 degree below that of the triple 
point of pure water.” 

In the part of the text of the International Tempera- 
ture Scale giving “Recommendations” for the realization 
of the scale there is a section describing the realization 
of 0°C with ice and water. This is followed by the state- 
ment: “It is recommended, however, that for work of the 
highest precision the zero point be realized by means of 
the triple point of water, a point to which the temperature 

0.0100°C has been assigned.” 


J. F. Swindells, Chief 

Temperature Measurements Section 
National Bureau of Standards 
Washington 25, D. C. 


Erratum 


To the Editor: 


I have received a number of inquiries from your 
readers concerning a news release describing our “Pres- 
sure-Controlled Hydraulic Balance.” (/nstruments and 
Automation, 28:338, March 1955) drawing my attention 
to a probable error in the reported accuracy of the tem- 
perature control. On checking the article I discovered that 
the accuracy was stated as being within 0.0001°C. instead 
of 0.001°C. This was a typographical error on the part of 
the News Agency issuing the material. As the degree of 
accuracy is important, we would appreciate a correction 
note. 

Wolfgang Haller 
Research Associate 
University of Toledo 
Toledo 6, Ohio 


ISA Conference and Exposition 


On the following pages (1243-1255) we bring you 
a list of exhibitors and exhibited products at the 
ISA National Convention and Exposition, Septem- 
ber 12-16, Shrine Exposition Hall and Auditorium, 
Los Angeles. Those of you who can’t join the 
Westward movement this year can keep in touch 
with the exhibits by letting us know the exhibited 
products about which you want more information. 
We will see that you get it. 








Tenth National Instrument Exposition 





XHIBITORS and their PRODUCTS 





Booth No. 
Abrams Instrument Corp., Lansing |, Mich. C-510-2 


Intervalometers; camera controls ; magnetic counters; recording 
cameras ; photogrammetric instruments; fire controls; programming 
devices. 

Acro-Mu Switch Div., Acro Mfg. Co., Columbus 16, Ohio C-523-| 

Precision snap-action switches; machine-tool and sub-miniature 
switches. 

Allegany Instrument Company, Inc., Cumberland, Md. _A-186 


“Dynamation” instruments; d-c amplifier ; high- -gain amplifier for 
penmotors; miniaturized potentiometer; strain-gage calibrator. 


See ad on page 1244 Circle 61, 63 on inquiry 





D.C. AMPLIFIER, Model 307 


Gain: 1 millivolt input 


for + .030 amp into 
5-60 ohms. 


Output (maximum); = 
60 mils 

Input Impedance: 
20,000 ohms 

Frequency Response: 
d.c.—5000 cycles 

Use: galvanometer 

~ recorders 

 Miligeny Instrument Company, Inc. 


























For more information circle 61 on inquiry card. 


American Cystoscope Makers, Inc., New York 59, N. Y. B-321 


Borescopes. 


American Helicopter Div. of Fairchild Engine and Airplane 
Corp., Manhattan Beach, Calif. C-500-| 


Bridge-balance equipment; resistance-bridge indicators. 


American Instrument Company, Inc., 
Silver Spring, Maryland A-183 & 184 
Humidity measuring and controlling equipment; chemical propor- 
tioning pump; Kjeldah] digestion apparatus; ‘“‘Magne-Gage’’; ‘‘Magne- 
Probe”; sub-zero cabinet; forced-convection oven, 


American Phenolic Corp., Chicago 50, Ill. A-166 
AN and microphone connectors; tube sockets; RF cable; antennas; 
cable assemblies ; components; molded and fabricated plastics. 


See ad on pages 1272, 1273 Circle 112, 113 on inquiry card 

American Recording Chart Co., Los Angeles 23, Calif. C-506 
Recording charts; gravitometers. 

Ampex Corp., Redwood City, Calif. B-451 
Magnetic tape recorders. 

Analytical Measurements, Inc., Chatham, N. J. A-167 
Pocket and industrial ph meters. 

See ad on inside Back Cover Circle 218 on inquiry card 

H. Reeve Angel & Co., Inc., New York 7, N. Y. A-264 


Filter papers for chromatography, electrophoresis and routine filtra- 
tions; non-cellulose specialty papers. 
Angus-Campbell, Inc., Los Angeles 58, Calif. C-522 
Nylon ; electrical alloys ; polyethylene ; polystyrene; resin coated wires 
& cables; Saran; Teflon; Vinylite. 
The Annin Co., Los Angeles 22, Calif. A-237 & 238 
Positioning value operators; pneumatic-lock continuous handwheel 
operator; ‘“‘Domotor” and other contro] valves. 
See ad on page 1237 Circle 58 on inquiry card 








VISIT OUR BOOTH A131-132 


Optical Emission Quantometer and X-Ray Spectro- 
meter in operating demonstration. 


Applied Research Laboratories, 
Glendale, California 















Booth No. 
Applied Research Labs., Glendale 8, Calif. A-131 & 132 
Analytical Quantograph; X-ray scanning spectrometer. 
e e 62 nquiry af 


Askania Regulator Co., Chicago 11, Ill. 396, 397 & 398 
Electric valve-positioner; pilot valve (electro-hydraulic converter), 

valves and operators; edge-position and register controls. 

See ad on page 1253 Circle nN inquiry ard 


Assembly Products, Inc., Chesterland, Ohio A-150 
Meter-relays ; VHS relays; API panel meters and pyromceters; “‘Sim- 
plytrol” and ‘‘Versatrol” controls. 


See ad on page 1246 e 72 on inquiry card 

Associated Research Inc., Chicago 18, Ill. A-188 
Hayward dual-sensitivity voltmeter; ‘‘Hypots” “Vibra-grounds” 

“Vibrotests.”’ 

Automatic Electric Sales Corp., Chicago 7, Ill. A-161 & 162 
Relays and switches (telephone types). 

See ad on page 1216 rcle 37 na 


Automatic Switch Co., Orange, N. J. A-103 & 104 

2-way, 3-way, 4-way sclenoid valves; clectromagnetic controls ; stand- 
pe and special relays and contactors ;: automatic transfer switch 
ad on page 1172 e 51 on inquir 


ATC Co. (Auto. Temp. Control Co., Inc.), 
Phila. 44, Pa. B-334, 335, 336 
Electronic switches; transducers, timers; transducers servo kit; 
electronic edge detector; thickness caliper 


See ad on page 1244 Circle 64 or juiry card 


Automation Instruments, Inc., Pasadena, Calif. A-287 
Pressure indicators; accelerometers ; displacem-nt gages; engine load 
indicators ; microscopes. 


A-V Manufacturing Corp., New York 19, N. Y. C-511 
Magnetic tape recording equipment. 
Bailey Meter Co., Cleveland 18, Ohio C-527 


D-c receiver recorder; plug-in electronic receivers; plug-in pneumatic 
receivers, integrators and controllers; time-cycle controllers; control 
station, vertical gages; electric and pneumatic transmitters; combusti- 
bles analyzer-recorder ; smoke density recorder; ‘‘Armortube’’ multitube 


cable. 

See ad on page 1200-1201 Circle 24 

The Baker Company, Inc., Maplewood, Maine A-123 
Torque testers; “Sterilshield’’ dust free cabinets; ultrasonic bearing 

washer; instrument bearing tools. 


Barksdale-Meletron, Los Angeles 58, Calif. B-368, 369, & 370 


““Meletron”’ pressure switches for vacuum to 12,000 psi. 


Barton Instrument Corp., Los Angeles 22, Calif. A-133 & 134 
Meter body; differential pressure indicator, recorder, switch, and 

transmitter. 

See ad on page 1271 Circle 110 on inquiry card. 


Arnold O. Beckman, Inc., S. Pasadena, Calif. B-419 & 420 
Oxygen and dissolved-oxygen analyzer; pocket dosimeters and 

chargers; gas analyzer; density balance; titration chemometer. 

See ad on page 1289 Circle 133 on inquiry card 


Beckman Instruments, Inc., Fullerton, Calif. B-377 thru 384 

pH meters and systems; data-handling systems; infrared and ratio- 
recording spectrophotometers ; ‘‘Helipots” ; synchros and resolvers ; com- 
puters and counters; colorimeters. 


Beckman & Whitley, Inc., San Carlos, Calif. C-515-1 
High-speed cameras; meteorological instruments; heat-flow  trans- 
ducers ; pressure-transient recorder; guided-missile destructors, 


Benet Aviation Corp., South Bend, Ind. B-444, 445, 446 & 447 
Ultra-Viscoson”’ ; nuclear density gage; nuclear liquid level gage 

missile guidance systems; radar; telemetering systems; sonar; digital 

systems; ultrasonic cleaning. 

See ad on page 1245, 1290 & 1305 69, 135 & 27 on inquiry 

Benson-Lehner Corp., Los Angeles 64, Calif. A-257 & 258 
“Bosear” film analyzer and recorder; oscillograph trace readers; 

decimal] converter; electrotyper ; electroplotter. 


James G. Biddle Co., Phila. 7, Pa. 197-198 

Cable fault-locating equipment; corona, transformer-turn-ratio and 
motor-rotation test sets; ohmmeters ; megommeters ; tachometers, relays ; 
oscillators ; rheostats; carbon piles. 





B-I-F Industries Inc., Providence, R. A-279 
Blenders ; proportioning pumps ; th nchro-Scan”’ remote control; Dall 
flow tube; “‘Propelofio’”’ meter; butterfly valve. 


J. Bishop & Co. Platinum Works, Malvern, Pa. A-211 & 212 
Tubing 0.008” to 1.000” O.D.; platinum the rmocouple wire; platinum 
and platinum alloys; spinnerettes ; electrodes. 


Black, Sivalls & Bryson, Inc., Tulsa, Okla. 328, 329 & 330 
Automatic pressure and temperature controllers; pilots; relays; con- 
trol valves. 


See ad on Inside Front Cover . e 1 on inquiry card 

Bourns Laboratories, Riverside, Calif. A-266 
Potentiometers ; pressure and acceleration pickups. 

See ad on page 1365 Circle 2 on inquiry ca 
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instruments 


£2 ~ OMMATION 


hf STRAIN GAGE CALIBRATOR 


hf ELECTRONIC INTEGRATOR 
* BRIDGE CALIBRATORS 
* D. C. AMPLIFIERS 


.. fi PEAK DIGITIZER 


* CAMERAS 


RUGGEDIZED AND MINIATURIZED 
THERMOCOUPLE POTENTIOMETERS 


ALLEGANY INSTRUMENT CO., INC. 
P. O. BOX 1091 CUMBERLAND, MARYLAND 
Fan re information circle 63 on inau 


low cost 


++. inventory 
. ++ installation 
«++ Maintenance 


miniature 


.-. for space economy 


maximum circuit flexibility 
-+. more than 145 electrical arrangements 


An entirely new concept in automatic time interval control, 
Atcotrol is designed to be the standard in its field 
Requires but one clearance hole for mounting. Atcotrol 
timer can be demounted from panel in 2 seconds without 
tools. Completely serviced with a screwdriver. Either reset 
or stop on power failure. Motor, clutch and reset operation 
visible from front. Instantaneous reset. No pointer rebound, 
Built to NEMA standards. Conservatively rated at 10 amps. 
Repeat accuracy within .1 of 1%. Many other new and ex: 
clusive features. 
Write for complete information. 
Trial unit available to o.e.m.’s. 
Automatic Temperature Control Company 
5224 Pulaski Ave., Philadelphia 44, Pa. 


Represented in Canada by: Powerlite Devices, Ltd., Toronto, Montreal 
and Vancouver 


ATCOTROL 


RESET TIMERS 


For more information circle 64 on inqu ry card. 
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EXHIBITORS, PRODUCTS—continued 





Booth No. 


H. D. Brailford & Co., Inc. e A-267 


Transistors motor; sub-fractional-watt d-c motor. 


The Bristol Co., Waterbury 20, Conn. 399, 400, 401, 402 & 403 
Indicating, recording, telemetering and automatic control equipment 

for temperature, pressure, flow, etc.; electrical instruments. 

See ad on page 1182, 1183 & 1275 Circle 12, 114 on inquiry card. 


Brooks Rotameter Co., Lansdale, Pa. A-170 
Purge meters; rotameters ; specific gravity indicator ; volumetric cali- 

bration system; pneumatic transmitter; control systems. 

Brush Electronics Co., Cleveland 14, Ohio . B-463 & 464 
Industrial & research instruments; direct-writing oscillographs ; digi- 

tal decade counters; “‘Datacord’” tape transport; sound measurement 

instruments. 

Buffalo Meter Co., Buffalo 14, N. Y. B-430 
Liquid meters; ‘“Electricontact’” meters; ‘‘Electrivolume”’ control sys- 

tem. 


Burgess Battery Co., Freeport, Ill. A-174 


Dry batteries; power units. 


Burgess-Manning Co. (See Penn Instruments Div.) 


Burroughs Corp., Paoli, Pa. C-531 


“E101” electronic digital computer. 


See ad on page 1291 Circle 136 on inquiry card 
Burton Mfg., Co., Los Angeles 64, Calif. 207 


Pressure instruments; machmeters; servomotors; blowers, tacho- 
meter; dew-point hyrometer. 


Byron-Jackson Co., Pasadena |, Calif. B-307-3 


“Vibrotron” digital pressure gage; FM meter; VSWR indicator. 


J. A. Campbell Co., Long Beach, Calif. ..... , C-512-1 


Thermometer wells; boiler feed controls; gage strips ; scrubbers. 


Central Scientific Co., Chicago 13, Ill. B-452 & 453 
Vacuum pumps; beta ray meter; coulometric titrator; vapor equiva- 
lent apparatus; constant temperature ovens; laboratory instruments. 


B-322 & B323 


dynamic visual monitor; 


Century Geophysical Corp., Tulsa, Okla. 
Oscillographs; bridge control units; 
Transducer-amplifier systems. 


Chemiquip Co., New York 12, N. Y. A-215 


Pressure snubbers; combination mercury trap and surge dampener. 


Cinema Engineering Co., Div. Aerovox Corp., Burbank, Calif. A-206 
Instrument switches, resistors, attenuators, potentiometers, decade 
boxes, amplifiers. 





CINEMA ENGINEERING CO. 
DIVISION AEROVOX CORPORATION 


1100 CHESTNUT STREET 
BURBANK, CALIFORNIA 
PHONE VICTORIA 9-5511 


INSTRUMENT 
COMPONENTS | 











> 65 on 


Coleman Engineering Co., Inc., Los Angeles 16, Calif. C-501 

“Digitizers”: Decimal, binary, and binary-coded-decimal analog-to- 
digital converters; accessories for readout. 
Commercial Iron Works, Los Angeles, Calif. C-520-2 
Orifice fittings, plates, discs; meter leveling saddles. 


Commercial Research Labs., Inc., Detroit 3, Mich. A-128 
Flowmeters ; flowmeter calibrating stands; viscometers. 
See ad on page 1208 Circle 32 on inquiry card. 


Conoflow Corp., Philadelphia 3, Pa. -----..406-407 
Pneumatically positioned power operator; ‘“‘Conomotor’’ operators ; 

current controllers; control panel; contro] valves. 

See ad on page 1177 Circle 8 on inquiry card. 


Consolidated Engineering Corp.., 

Pasadena 15, Calif. A-105, 106, 107, 108, 109 & 110 

Infrared gas analyzer; process refractometer; digital voltmeter ; 
bridge balance; electromanometer; pressure and vibration pickups; vi- 
bration meters, oscillographs; amplifier systems, mass spectrometers ; 
leak detectors; industrial process control, oscillogram processor ; 
“Evapor-Ion” pump; vacuum instruments. 
See ad on page 1213, 1245, 1278, 1302 & 1345 

Circle 33, 68, 117, 149 & 159 on inquiry card. 


Continental Equipment Co., Coraopolis, Pa. .......B-442 & 443 
Threaded-end and welding-end smal] (1 to 3 in.) butterfly valves; 
standard and heavy butterfly valves. 


Control Eng'g. Corp., Norwood, Mass. B-348 to B-353 

“PHI” unit; “ElectroSyn” transmitters; gyro mass meter; engine 
pressure indicators; gyros; pendulums; amplifiers; data logging equip- 
ment; integrating motors; moving-coil relays. 


Control Products, Inc., Harrison, N. J. A-149 


Thermal switches; waterproof snap-action switches. 











The R. W. Cramer Co., Inc., Centerbrook, Conn. A-143, 144 
Automatic time, program and sequence controllers; time meters; 

timing clutch-unit; chart-drive and dual motors. 

See ad on page 1354 Circle 181 on inquiry card 


Crawford Fitting Co., Cleveland 10, Ohio C-521 
“Swagelok” tube fittings. 
See ad on page 1203 





For Your Convenience—FREE 


Sande 


Shuttle Bus Service 
every I5 minutes between downtown 
hotels and Shrine Auditorium 
during ISA Conference & Exhibit 


CRAWFORD FITTING CO. 





884 East 140th St., Cleveland 10, Ohio 








Crosby Steam Gage & Valve Co., Wrentham, Mass. A-163, 164 
Safety and bellows relief valves; pneumatic transmitter gage; pres- 
sure gages; gage testing equipment. 


George W. Dahl Co., Inc., Bristol, R. I. B-306 
Hand and diaphragm-operated valves; valve manifolds; manual reset 

operators ; tube or pipe couplings. 

See ad on page 1282 Circle 123 on inquiry card 

Daniel Orifice Fitting Co., Los Angeles 23, Calif. 466 & 467 
Orifice fittings, flow sections, plates and plate holders; check valves 

See ad on page 1246 Circle 70 on inquir J 


Daystrom Electric Corp., Poughkeepsie, N. Y. A-251 & 252 


Electrical and electronic instruments ; magnetic tape recorder. 


Daystrom Pacific Corp., Santa Monica, Calif. A-249 & 250 


Gyros; intervalometers; potentiometers. 
Daystrom Instrument, Archbald, Pa. A-253 & 254 
Nuclear reactor control equipment; aircraft instruments; amplifiers ; 
ion chamber; electronic components. 
See ad on page 122 
The Daven Co., Newark 4, N. J. 
Resistors; resistor networks; RC networks, switches; attenuators; 
vacuum-tube voltmeters; transmission measuring sets. 
Davidson Mfg. Co., W. Covina, Calif. . C-539 
Autocollimators; telescopes; interferometers; precision divided cir- 
cles; optical components and accessories. 
Joe Davidson and Associates, South Gate, Calif. A-151-154 
Electric rotary-drive components; associated electronic and electrical 
equipment. 


The Davies Labs., Inc., Riverdale, Md. 


Magnetic tape data-recording systems and components, 
Dekoron Products Div., Samuel Moore & Co., Mantua, Ohio _...B-408 
Instrument tubing; ‘“‘Metl-Cor”; “P” ribbon; ‘EZ’ fittings, clips and 
accessories. 
The Detectron Corp., No. Hollywood, Calif. weve A-232 
Electronic frequency counters, timers and countertimers; speed indi- 
cators; decade totalizers. 


Deutsch Company, Los Angeles, Calif. .. _.B-450 


Electrical and hydraulic fittings. 


DeZurik Shower Co., Sartell, Minn. ....... B-331 
Eccentric-type automatic control valve with rubber-faced plugs; 

control valves. 

See ad on page 1247 Circle 75 on inquiry card. 

Driver-Harris Co., Harrison, N. J. ‘ : C-522 
“Nichrome”’; “NichromeV”; ‘Advance’; “‘Manganin’; “Karma”; 

“Therlo” glass-to-metal sealing alloy. 


....B-319 





Driver-Harris 
INSTRUMENT ALLOYS 


include: 
KARMA® NICHROME® 
ADVANCE® MANGANIN 











information circle 67 on i 


Durant Mfg. Co., Milwaukee, Wisconsin ......B-477 
Electric predetermined counter; contactor-actuator; reset electric 

counter; tape recorder counter. 

See ad on page 1255 Circle 97 on inquiry card. 


Eagle Signal Corp., Moline, Ill. ......-A-190 
Automatic-reset, predetermined and repeat-cycle timers; reset impulse 
counters; synchronous control motors. 


See ad on page 1361 Circle 192 on inquiry card. 


Eastman Kodak Co., Rochester 4, N. Y. ewe A) 


“Linagraph” papers and films; developer and fixer; hypo eliminator. 


Thomas A. Edison, Inc., Instrument Div., West Orange, N. J. ....A-276 
“Omniguard”’ monitoring system; temperature detectors; time delay 
relays; current ratio indicators; thermal switches. 


NOW...new accuracy in 
low-pressure measurement. 


Pressure ranges. +1, +2, and +3 psid 
Sensitivity. . +10 mv f.s 
Excitation. ..5 v d-c or a-c rms, 0-20 kc 
Input/Output Impedance... ...350 ohms 
Linearity. ..1% f.s. maximum deviation 
Hysteresis. . .less than 1% of f.s 


Acceleration Response 
less than 0.13% of full scale per g 


Construction. . 416 stainless steel 


Pressure Connection.............. 
..¥g npt Internal Thread 


Accurate enough for precision 
laboratory measurements, yet 
sufficiently rugged for in-flight 
aircraft testing and industrial 
control use...CEC’s new 
4-315 low-pressure differential 
pickup. Lightweight (only 
60gm) and among the smallest 
commercial low-pressure pick- 
ups available, it is the latest 
addition to the widely used 
4-300 series of resistance-type 
pressure pickups. 


A complete calibration certificate sent 
with every unit 


PHOTOS 
ACTUAL SIZE 


ae 


Send for pickup Bulletin CEC-1556-X14. 


Consolidated Engineering CORPORATION 
300 North Sierra Madre Villa, Pasadena 15, California 
For more informatior rcle 68 r ard 


ELECTRONIC ENGINEERS 


For the expansion of a small group of competent physi- 





cists and engineers who are concerned with the development 
of new devices and with the solution of advanced instru- 
mentation and measurement problems. This group is re- 
sponsible for devising methods for the solution of special 
problems and for the experimental verification of these 
methods. The final engineering and packaging is normally 
carried out by other groups in the organization. The varied 
nature* of this work requires both recent graduates and 
experienced people capable of accepting primary responsi- 
bility for the solution of problems of varying degrees of 
complexity. 

Excellent opportunities for advancement and advanced 
study. Salary commensurate with experience and education 
level. 

*Some of the current investigations are in the fields of 
mass spectrometry, electron multipliers, electron and ion 
optics, fast pulse techniques, ultrasonics, radiography, and 
wide-band sensors for the measurement of pressure, tem- 
perature, and flow. For further information please contact: 


Personnel Director 


BENDIX AVIATION CORPORATION 


Research Laboratories Division 
4855 Fourth Avenue 
Detroit 1, Michigan 


For more information circle 69 on inquiry card 
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The Electric Auto-Lite Co., Instrument & Gauge Div., 
Toledo 1, Ohio ...... ..©-526 
Indicating and recording thermometers ; pressure and vacuum ‘gauges, 
See ad on page 1199 Circle 23 on inquiry card. 


ElectroData Corp., Pasadena, Calif. . A-It 
Magnetic tape units; photos of computers; ‘electronic. data processing 
machines. 


Electromec, Inc., Los Angeles 39, Calif. ae 
Multichannel ‘and large-screen oscilloscopes ; " sweep- -frequency gen- 
erators. 


Electronic Associates, Inc., Long Branch, N. J. A-203 & 204 
Analog computing equipment; ‘“‘Variplotter’’ X-Y recorders. 
See ad on page 1306 Circle 184 on inquiry card. 


Electronic Tube Corp., Philadelphia 18, Pa. 
Multi-gun cathode ray tubes; dual beam oscilloscopes; 4-channel os- 
cilloscope. 


Elgin Metalformers, Inc., Elgin, Ill. 

“Emcor” modular enclosure system (cabinet and console ‘for housing 
electronic equipment and instruments) for “custom” enclosures with 
stock components. 


Endevco Corp., Pasadena 2, Calif. vane C-5 16-4 
Acceleration and pressure pickups; amplifiers; analyzers; remote 
indicating and controlling counters. 


The Esterline-Angus Co., Inc., Indianapolis 6, Ind. aa thats SD 
Recording electrical instruments; current transformer; contact- 
making instruments; tachometer generator. 


Farnsworth Electronics Co., Fort Wayne |, Ind. 00... A-234 
Closed-circuit TV ; radar range calibrator ; “Iatron” ; infrared viewer ; 
special-purpose tubes 
Farris Eng'g Corp., —Farris Flexible Valve Corp., 
Palisades Park, 
Safety relief valves ; 
phragm valves. 
See ad on page 1170-1171 Circle 5 on inquiry card. 
J. W. Fecker, Inc., Pittsburgh 14, Pa. ............0.2..--.-2.-----.0--0...-A-235 


Optical instruments and elements. 


Federal Telephone and Radio Co., Instrument Div.— 
A Div. of IT&T A-239 & 239! f 
Resistance, capacitance and inductance bridges ; tuned detector ampli- 
fiers; precision attenuators; capacitance standards; ““Teraohmmeters” 
galvanometers. 
Microdot Div., Felts Corp., So. Pasadena, Calif. 
“Microdot” coaxial connectors and cables; ““Mininoise’”’ coaxial cables. 
Fenwal Inc., Ashland, Mass. ] ¥ ...A-230 & 231 
Thermistor-actuated indicators and controllers ; “Thermoswitches” ; 


indicating temperature controllers ; turbine thermocouples and harnesses. 
See ad on page 1226 Circle 47 on inquiry card 


“Super Flex” valves ; manual-operated ond dia- 


SIMPLYTROL 
DANIEL oririce rtow sections 


for MODERN 

















These precision built units are the latest development 
. designed by Daniel engineers to meet the 
critical needs of the aircraft and processing industries. They have found 
wide application in all phases of research, development and production... 
providing a means for accurate measurement and a fast, safe method of 


in orifice How measurement . 


changing orifice plates. 


A product of the Daniel Orifice Fitting Company, leaders in the design 
and manufacture of Orifice Fittings for a quarter of a century. 


Write for full engineering data on these flow sections. See them at the 
ISA Show in Los Angeles, Sept. 12-17. Daniel Booth Nos. 466 and 467. 


DANIEL onrtrice rittinc company 


9720 KATY ROAD 
HOUSTON 24, TEXAS 


For more information circle 70 on inquiry card. 


3352 UNION PACIFIC AVENUE e 
LOS ANGELES 23, CALIFORNIA 
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Fisher Governor Co., Marshalltown, lowa ......B-337, 338, 339 & 340 
Control-valve topworks ; floatless, displacement and probe type liquid- 
level instruments; pressure regulators; diaphragm motor valves; float 
valves, 
Fischer & Porter Co., Hatboro, Pa. 
A-177, 178, 179, 180, 217, 218, 219, 220 
Electronic flow integrator system ; telemetering and supervisory sys- 
tem; digital converters, automatic typewriter, automatic data logger; 
ultrasonic and standard flowmeters; pressure and temperature instru- 
ments; graphic panel with indicating recording, controlling and in- 
tegrating instruments; chlorinator. 


Flexonics Corp., Maywood, Ill. . A-216 
“Flexon”’ bellows, expansion joints, flexible metal hose and expansion 
compensators. 


Fluor Corp., Los Angeles 22, Calif. ...... ae 


Pulsation dampeners. 


Foster Engineering, Union, N. J. : ..B-431 
Flow tubes; control valve ; automatic controls ‘for pressure, tempera- 
ture, liquid level and flow. 


The Foxboro Co., Foxboro, Mass. _.... B-305 
Vernier ‘“‘Valvactor” positioner ; pneumatic flyball integrator ; mag- 
netic flowmeter; d/p cell transmitter ; temperature transmitter; ‘‘Tele- 
tax”’ telemetering system; industrial indicating, recording and controll- 
ing instrumentation. 
See ad on page 1192-1193 Circle 18 on inquiry card. 
R. P. Gallien & Son, Los Angeles 13, Calif. ; iscpfeat 
Machine tools and hand tools for instrument shops; micro counters 
and micro decimal weighers; electronic recorder for checking watches 
and clocks; magnifiers and microscopes. 





R. P. GALLIEN & SON 
TOOLS & SUPPLIES for 


Electronic Assembly 
Watch & Gauge Repairing 
Jewelers 

Opticians 

Engravers 


Silversmiths 

Metal Workers 
Die Sinkers 
Instrument Makers 


Diamond Tools & Wheels 


220 WEST 5TH ST. 2nd FLOOR, LOS ANGELES 13, CALIFORNIA 
Phone MUtual 1347 











more information circle mn on inquiry card. 


AUTOMATIC 
PYROMETER 


INSTRUMENTATION 





Cat. No. 4531 0/2500° F 
Price $132.00 


Thermocouple type Automatic Pyrometer for 
controlling temperature in furnaces, ovens, 
and processes. The Simplytrol is economical 
ond reliable with few moving parts. There 
are no vacuum tubes. The regulor load relay 
is S.P.D.7. 5 Amps. Optional heavy duty 
relays to 40 Amps. 


10 temperature ranges cover from —75° to 
3000° F. Several special ranges to —400° F. 
“On & Off’ control for holding the desired 
temperature works on gas, oil or electric 
heat. Indicating meter-relay is medium high 
resistance and has bimetal cold junction com- 
pensation. For use with all standard thermo- 
couples. Accuracy 2%. 


“Avto-Limit’ switch changes Simplytrol from 
automatic controller to limit pyrometer for 
safety shut down or warning. Cabinet: 6x 
614x912 inches. Also flush panel mount models. 
Send for new Bulletin G-7 for more dato. 
Assembly Products, Inc., Chesterland 10, Ohio. 
Booth 416, WESCON SHOW, Aug. 24-26 


For more information circle 72 on inquiry card. 











General Controls Co., Glendale |, Calif. it B-482 
Industrial automatic controls for temperature, pressure, level and 
flow control. 


See ad on page 1168, 1169 Circle 4 on inquiry card 
General Electric Co., Schenectady, N. Y. B-365, 366, 367 


Vibration, speed, radioactivity, and electrical testing instruments; 
photoelectric recorder ; “‘B’’ and “PM” thickness gages. Molecular vacu- 
um gage, thermocouple vacuum gage; “‘H-1’’ and ‘“‘M-1”’ leak detectors ; 
instrument standardizing console. Hand pyrometer; timer and time 
switches; thermocouple wire; ‘‘PM-20” oscillograph. 

See ad on pages 1168-1169 rcle 4 on inquiry ca 


General Precision Laboratory Inc., Pleasantville, N. Y. B-392 k 393 
Industrial TV, accessories and monitors; TV projection system for 

small theaters, etc. 

See ad on page 1180 Circle 10 on inquiry card 


General Precision Equipment Corp., New York 38, N. Y. 
B-388, 389, 390, 391, 392, 393, 394, 395, 396, 397, 398 
Refer to listings of—Askania Regulator Co., General Precision Lab., 
Kearfott Co., Librascope, Inc., Link Aviation, Inc. 


General Radio Co., Cambridge 39, Mass. C-515-6 
Sweep drives for oscillators and slotted lines; audio-frequency Z-Y 
bridge; oscillators ; square-wave generators. 


Genisco, Inc., Los Angeles 64, Calif. . B-457 & 458 
G-Accelerator; rate-of-turn table; analog-digital recorder; accelera- 
tion and pressure pickups. 


G. M. Giannini & Co., Pasadena |, Calif. A-136, 137 & 138 

Aerodynamic transducers; pressure transducers; rate gyros; altitude 
controllers ; accelerometers ; machmeters; servoed bridge-ratio computer 
systems. Electromechanical Div.: Switching commutators; pressure 
switches; shaft positioner; pots; relays; Datex Div.: Digital data- 
handling systems and components. 


Glenco Corp., Metuchen, N. J. 


Electronic components; packaged R-C circuits. 


The Goldak Co., Glendale |, Calif. ; : A-241 


Magnetic amplifiers ; airborne and ground survey counters; metal and 
water leak detectors; strip recorders. 





GOLDAK RELAY 


SEE THE NEWEST IN 
AMPLIFIERS 
ON DISPLAY IN 


Magnetic Amplifiers : xs 
Manufactured by THE GOLDAK COMPANY 


1544 W. Glenoaks Bivd. ° Glendale 1, California 














cle 73 on inquiry card. 


For more information cir 


Goodyear Aircraft Corp., Akron 15, Ohio B-483 
Analog computers; “R-5’’ recorder. 

Claud S. Gordon Co., Chicago 16, Ill. C-508 
Wire braiding, ISA curves, color coding; ‘“‘Serv-Rite’’ wire. 

See ad on page 1285 Circle 121 on inquiry card 

Gow-Mac Instrument Co., Madison, N. J. 00a. A-268 


Gas analyzers; gas chromatography instruments. 
See ad on page 1214 
Greibach Instruments Corp., Metuchen, N. J. 


Microammeters and millivoltmet ters with friction- free movements. 


Gulton Mfg. Co., 212 Durham Ave., Metuchen, N. J. 
Accelerometers ; pressure transducers; subminiature amplifiers; con- 
nectors ; low noise cables. 


W. & L. E. Gurley, Troy, N. Y. 424 & 425 
Meteorological, hydrographic and surveying instruments; precision 
patterns on glass; paper testing instruments; binary-to-digital con- 


verter. 


GURLEY research 


development 
manufacture 


on cl 


W. & L. E. Gurley, Troy, New York 


For more information circle 74 on inquiry card. 










precision dividing... since 1845 
reticle facilities... 


complete optical shop... 





Gyromechanisms, Inc., Halesite, N. Y. C-515-5 


Gyroscopes ; potentiometers ; binocular stabilizer. 


Hallikainen Instruments, Berkeley 10, Calif. ....... es B-479 


Laboratory and industrial plant-stream instruments. 


The Hammarlund Mfg. Co., Inc., New York I, N _..A-243 & 244 
Remote supervisory controls; “Pye equipment. 

Hammel-Dahl Co., Providence 5, R. B-421, 422 & 423 
*‘Microflo” control valves; ‘ Rete “Dahl” seal; bellows seal; 

“Flash-Flo” plug; pressure pilot; reducing and relief valves. 

See ad on Back Cover Circle 219 on inquiry card. 

Hamilton Watch Co., Lancaster, Pa. B-325 


Special alloys, precision machines parts, timing instruments. 








we 









DeZURIK 


AUTOMATIC 


CONTROL 
VALVES 


Excellent telat ice) | 
characteristics 
wee 


Unimpeded, 
Straight-thru tion and resilient plug fac- 
flow ing, provide dead-tight shut- 


cnaiiaii : 
: off and instantaneous re- 
Sizes from 14” 


thru 20” 


with exclusive eccentric ac- 


sponse. They're the ideal 
valve for controlling liquids, 
gases, vacuum, granular ma- 


ene 
Most castable 
metals 


AND they’re 
attractively 
Priced! 


terials and highly viscous or 
fibrous suspensions. 


See our display at ISA 
Exhibit—Booth B331 


DeZURIK SHOWER CO. 


SARTELL, MINNESOTA 


ILLUSTRATED 
BULLETIN 


How you can save time by 


measuring air velocities with an 


ALNOR VELOMETER 3 








Developed to facilitate quick and easy determination of air 
velocities, the Alnor Velometer is a compact, precision instru- 
ment that provides instantaneous, direct readings in feet per 
minute, without timing, calculations or reference to conversion 
tables. Guaranteed accurate, in ranges from 20 f.p.m. to as 
high as 24,000 f.p.m. Also available with metric or miles- 
per-hour calibrations. 





Tear out this ad and miil it 
with your business letterhead 
to Illinois Testing Laborato- 
ries, Inc., Room 518, 420 N. 
LaSalle St., Chicago 10, Ill. 





PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 


a | 
For more nforrr 3ti r rele 76 _ na 
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Hankison Corp., Pittsburgh 16, Pa. q eee Hickok Electrical Instrument Co., Cleveland 8, Ohio 224 & 225 


‘ Refrigifilter” ; “Condensifilter”, “Dehydrafilter.” Stroboflash sound level indicator; laboratory portable test equip- 


ont; ize eters ; k » tube tester. 
Hathaway Instrument Co. ae 10, Colo. _A-275 ment; ruggedized meters; laboratory tube tester 
Portable strain indicator; strain-gage control unit; 36-channel oscil- Hills-McCanna Co., Chicago 18, Ill. 
lograph. “Saunders Patent” diaphragm valves; metering and proportioning 
See ad pace 1297 Circle 143 on inquiry card. pumps. 
Hoke Inc., Englewood, N. J. A;270 & 271 
’ Y¢ ~ . . -- Needle, toggle, and packless valves; pressure regulators ; ‘‘Flo-gages.”’ 
See the RS-20 Strain Indicator—Booth A275 ba ad 0s on ae cates Sie ew loeine ante 
Hycon Mfg. Co., Pasadena, Calif. C-519-1 
Hathaway Instrument Company Digital voltmeters; oscilloscopes; wave-guide equipment; color-bar 
- : . generators. 

Subsidiary Hamilton Watch Company See ad on page 1261 Circle 102 on inquiry card. 
7 Hygrotester, Inc., Brooklyn 1, N. Y. A-298 
Denver Colorado Portable dielectric moisture tester for instantaneous moisture deter- 


mination in the paper, pulp and board industries. 


Taye Ray Same sae ae ka inaetly. cart Ideal-Aerosmith, Inc., Hawthorne, Calif. C-525 
Turn table; roll-pitch-yaw table; barometer-coniroller; pressure 
The A. W. Haydon Ca Waterbury 20, Cates ck5 ._A-129 & 130 chamber ; tachometer tester; needle valves. 


Timing motors; automatic timers; elapsed time indicators; inter- 
valometers. 


The Hays Corp.—Metrotype Corp., IDEAL-AEROSMITH, INC, 12909 S. Cerise Avenue, Haw- 
Michigan City, Ind. : D-609-Annex thorne, California, offers a complete line of precision pres- 
ee og pg sure control instruments including standard and custom 
sion; telemetering load control; numerical] recording. made mercurial barometers and manometers. Other stand- 
Heath Co., Benton Harbor, Mich. A-255 & 256 ard products include turn tables, combination turn and oscil- 
Electrical and electronic test instruments and accessories. lating tables, roll-pitch-yaw tables, tachometer testers, pres- 
Karl Heitz, Inc., New York 17, N. Y. A-286 or 287 sure testers, sensitive needle valves, acceleration limit de- 
Optical and photographic instruments. vices and a wide range of test equipment for varied types 
of instruments. Facilities for manufacture and servicing of 
AALDA The Swiss ALL-IN-ONE aircraft instruments. Prototype and custom manufacturing 
service is available for individual specifications. Write for 

mm Camera literature and complete information regarding facilities and 


35 
FOR INDUSTRIAL (close-up, photomicrography) ouuiganent. 
\ AND PERSONAL USE 


sex) \Reflex through-the-lens focusing allows exact Sgr Ss Re Te Ph ayaa grea ETN 


°) 3 























re 
199.00 composition with any lens, at any distance : ‘ : 
Write for brochure 1-8 Illinois Testing Laboratories, Inc., Chicago 10, Ill. A-199 & 200 
Pyrometers; resistance thermometers; temperature controllers; air- 

Karl Heitz, Inc. velocity meters; dew-point meters; thermo-anemometers. 
High Precision Photo Equipment See ad on page 1247 Circle 76 on inquiry card 
Binoculars @ Microscopes @ Instruments : ‘ 
480 Lexington Avenue, New York 17, N. Y. Imperial Brass Mfg. Co., Chicago 7, Ill. B-417 & 418 
Plastic, brass, and aluminum tubing fittings and tools; indicating 
78 on inquiry card. valve; disc valve; fluid control valves; test plugs and refacing tools. 


y 


ara 











A major innovation inthis new 0 a : HA M 


Librascope manually operated 
NEW MANUA L decimal keyboard eliminates DIFFERENTIAL 


4 -Y -) eo} i § E R sticking switch contacts bn 4 PR ES Ss U R oy 


high contact resistance. § 


wiping slide-type contacts §@ TRANSDUCER 
4 =a 4-1ey:¥-a2) eliminate necessity for any ~ 
switch and contact adjust- ¥ 
ments. Resistance potentiom- 
eters are simulated by two 
voltage dividers—one each for 
IN SUPPLYING INPUT the X and Y axes. All keys are 
released automatically after 
point is plotted. A variety of 
POINT PLOTTERS contact configurations avail- A variable inductance instrument for 
e ‘ ‘ serit measurement of differential pres- 
able for manual feeding of sures in ranges + 200 to + 5,000 psi 
decimal or binary coded deci- and line pressures up to 5,000 psi. 
mal inputs to computer or Designed for rocket and jet engine 
other systems testing involving extreme mechani- 
ve xs cal disturbances, and for general 
laboratory measurement and indus- 
trial control applications. 


FEATURES MODEL DP-15 SPECIFICATIONS: 


DIMENSIONS — 81/2” wide; Pressure gy + 200 to + 5,000 psid 
” 16” hi Moximum Line Pressure:...... 5,000 psi 
11” deep; 16” high. Accuracy:.. + 1% full scale 
WEIGHT —12 pounds. Excitation Frequency From 60 to 20,000 cps 
Natural Frequency: From 2,000 cps to 
POWER — Energized by voltage 10,000 cps depending on range 
from recorder. No external : Acceleration Response: Less than 1% /1,000 
c g along most sensitive axis 
source required. : (range ebove 1,000 pst) 
: Less than 1%/1,000 g axial 
(all ranges) 


WRITE FOR BULLETIN NO. !A-15 


Northam Engineering Facilities Are Available 
To Assist You With Any Application Problems. 


IMPROVED PERFORMANCE 





SIGNALS FOR AUTOMATIC 


Write for catalog information. 


Computers and Controls 


NORTHAM PRODUCTS INCLUDE... 


Transducers for pressure, acceleration and 
displacement measurement and auxiliary 


LIBRASCOPE INCORPORATED i i electronic equipment for complete systems. 


3 — NORTH AMERICAN INSTRUMENTS, INC. — 


2420 North Lake Avenue * Altadena, Calif. 








For more information circle Wquiry J For more ) on circle 89 on inquiry card. 
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Industrial Engineering Corp., Louisville 6, Ky. B-300 


“Gage Gards ;” Micro Delta P Controllers. 


Industrial Instrument Corp., Odessa, Texas B-481 
Differential-pressure recorders; pressure transmitters; non-freezing 
meter bearings; orifice plates and unions. 


See ad on page 1343 Circle 157 
Industrial Timer Corp., Newark 4, N. J. 
Timing devices; interval timers; time delay timers; 
cimers ; tandem timers; running-time meters. 
Industrol Corp., Roselle Park, N. J. . C-509 & 510-1 
Desiccant-type dryers; desiccant-type filters; desiccants for dehumidi- 
fication of gases. 


B-459 & 460 


multi-cam 


A-125 & 126 


Instron Engineering Corp., Quincy 71, Mass. 
integrator and X-Y 


Universal testing instrument; tensile tester 
recorder system. 
Instrof, Inc., Philadelphia, 409 & 410 


Metal support troughs a bulkhead bar for instrument tubing. 
See ad on page 1 ® 115 Juiry 


Instruments Publishing Co., Inc., Pittsburgh 12, Pa. B-301 

Publications: Instruments & Automation; Instrument & Apparatus 
News; Instrument Manufacturing. Books: The Automatic Factory; 
Process Control; Nuclear Reactors for Industry and Research; Elec- 
tronic Circuitry; and others. 


J-B-T Instruments, Inc., New Haven 8, Conn. B-454 
Vibrating-reed frequency meters; switches; elapsed-time meters 
temperature instruments. 


Jensen Instrument Co., Los Angeles 57, Calif. 291 
Twin-seal press, diaphragm seals, recording and controlling viscom- 
eter, draft gage, U-gage, inclined gage; portable gage with pitot tubes. 
Jerguson Gage & Valve Co., Somerville, Mass. A-|81 & 182 
Remote recording liquid-level gage with warning signals; direct 
reading level gages; flow glasses; drain, shutoff and flow control valves 


The W. A. Kates Co., Deerfield, Ill. A-120 
Pressure and flow regulators with remote air setting and flow-rate 

indicators. 

Kaye Development Co., So. Norwalk, Conn. A-265 
Trichrometer ; color deviation sets. 

Kearfott Company, Inc., Little Falls, N. J. 388 & 389 
Electromechanical and electrohydraulic servo systems; analog-to- 

digital and digital-to-analog converters ; position devices, aircraft control 


systems; microwave components. 
See ad on page 1283 C > 124 & 82 on inquiry card. 





KEARFOTT COMPANY, INC. 
LITTLE FALLS, N. J. 
SALES & ENGINEERING OFFICES 
1378 Main Ave., Clifton, N. J. 


Servo Systems—Electro Hydraulic and Electro Mechanical. 


Servo System Components—Servo Motor, Synchros, Servomotor 
Tachometer Generators, Servo Amplifiers. 


Gyro Systems and Gyros—Compass Systems, Stable Platforms, 
Vertical, Free, Rate, Floated Rate Integrating. 


Precision Ceramics—Bearings, Tool Bits, Insulators. 
Transducers—Pressure, Temperature 











car more intormatior ; 82 on inauiry ard 
Kellogg Switchboard & Supply Co., Chicago 3, Ill. A-119 


Crossbar switches; decade counter; relay; connectors, cable; plugs 
and jacks; cam keys; lights and strip. 


The C. M. Kemp Mfg. Co., Baltimore 29, Md. A-246 


Air dryers; desiccant dryers; desiccants, 


Keystone Tool Co., Houston 5, Texas B-434 & 435 
Butterfly valves and ceramic nozzles. 
Kieley & Mueller, Inc., Middletown, N. Y. A-261 & 262 


Diaphragm motor valves; pressure pilots; displacement-type liquid- 
level controllers; control valves; regulators and controllers. 


Kollmorgen Optical Corp., Northampton, Mass. ' A-233 
Industrial periscopes ; projection lenses; rifle ’scopes. 

See ad on page 1289 Circle 132 on inquiry card 

Lapp Insulator Co., Inc., LeRoy, N. Y. B-310 


Controlled-volume diaphragm pump with no stuffing box; piston- 
diaphragm pump; standard pump. 


Leeds & Northrup Co., Philadelphia 44, Pa. 385, 386 & 387 
Nuclear reactor ‘‘package’’ control system; continuous gas analyzer; 

infrared analyzer; recorders; controllers; pH indicator; electropneu- 

matic control unit. 

See ad on page 1240 Circle 60 c uiry ca 


Leslie Co., Lyndhurst, N. J. A- 159 & 160 
Pressure-reducing valves; pressure controllers; liquid-leve] control- 
lers; temperature controllers; pump governors; self-cle -aning strainers. 


See ad on page 1222 Circle 44 on inquiry ca 


Librascope, Inc., Glendale |, Calif. ..394, 395 & 396 

Analog-digital converters; X-Y plotter and recorder; X-Y keyboard; 
punched-tape converter; magnetic read-record heads; magnetic memory 
drums; transistorized servo-amplifier totalizing flowmeter; magnetic 
decision elements. 


See ad on page 1248 e 79 


all types of 


PRECISION OPTICS 


for the manufacturer 
who must have quality 


WM. Il. MANN CO. 
MONROVIA, CALIFORNIA 


MERCOID 


MERCURY SWITCH EQUIPPED 





FOR PRESSURE o 
© TEMPERATURE © 
© LIQUID LEVEL o 
o MECHANICAL MOVEMENT o 


VISIT BOOTH A-208 


10th Annual ISA 
Instrument-Automation 
Conference and Exhibit 
September 12-16, 1955 


Write for Catalog No. 700B 


THE MERCOID CORPORATION 


4201 BELMONT AVE., CHICAGO 41, ILLINOIS. U.S.A 





For more information circle 84 on inquiry card 
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EXHIBITORS, PRODUCTS—continued 





Booth No. 


Linde Air Products Co., New York 17, N. Y. B-309 
Synthetic sapphire; infrared windows; knife edges; stylii; insulators 
and spreaders. 


Link Aviation, Inc., Binghamton, N. Y. 390 & 39) 
Interferometric micrometer; cable checkers; phase comparators; 
speed reducers and adapters for servo-motor mounting. 


Liquidometer Corp., Long Island City |, N. Y. ....A-201 & 202 
Hydraulic and hydrostatic dial-type gages; fuel and position indi- 
cators. 


Magnetrol, Inc., Chicago 23, Ill. B-426 & 427 
: agnetically-operated pilot valves; flow alarm switches; ‘““Magnetrol”’ 
liquid controller; pump controls and alarms. 


Wm. |. Mann Co., Monrovia, Calif. C-115-4 
Optical components; optical comparator; welder; ratio bridge; cus- 

tom potentiometers. 

See ad on page 1249 Circle 83 on inquiry card 


Manning, Maxwell & Moore, Inc., Stratford, Conn. A-245 & 246 
Electronic process controller system; pressure gages; mechanical 
instruments; valves; transmitters. 


See ad on page 1220 Circle 42 on inquiry card. 
Marquardt Aircraft Co., Van Nuys, Calif. A-205 


Ramjet engine developments, accessories. 


Marshalltown Manufacturing Co., Marshalltown, lowa A-214 
Pressure gages; vapor-tension-type thermometers ; bimetal-type ther- 

mometers. 

See ad on page 1218 Circle 39 on 

Mason-Neilan Regulator Co., Boston 24, Mass. ...A-139, 140 & 141 
Control valves; industria] instruments; level controllers ; pneumatic 

transmitters ; valve positioners. 


The MB Manufacturing Co., Inc., New Haven 11, Conn. B-343 & 344 
Vibration exciters; vibration pickups; vibration meters: engine 
mounts ; isomode pads. 


Measurements Corp., Boonton, N. J. A-236 
Amplitude modulators ; megacycle meters with LF and UHF heads; 
signal generators. 


Meletron Corp., Los Angeles 38, Calif. __C-505-1, B-368, 369 & 370 
Pressure-actuated, vacuum, altitude and altitude-compensated 
switches. 


For ambient temperature tests in the 
LABORATORY or on the PRODUCTION 
LINE, the Model TC-2 Temperature Test 
Chamber is ideal. interchangeable extra test 
trays may be ordered to eliminate loading 
delays in continuous production tests, or 

for convenience in special test work. ° 


Range: —65° to + 350° F. 
Heater: Electric strip heater 
Coolant: Dry ice, 15 ibs. capacity - 
Control: Adjustable thermostat & 

selectable heat input: 
Load Capacity: 600 cubic inches of 

test materials e 
Power: 115V, 5 amp. 50-60 cycle 
Overall Size: 48” x 1642”x 12” 
Weight: 6244 Ibs. 


Portable... 


Versatile... 


Temperature 
Test Chamber 


STATHAM » 
DEVELOPMENT 
ete} ite] 7-uere), | 


12411 W. Olympic Blvd 
Los Angeles 64, Calif. 


$550.00 
F.0.B. LOS ANGELES 





ore information circle 85 on 
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TEST CHAMBER o 


The Mercoid Corp., Chicago 41, Ill. A-208 


Mercury-switch pressure and temperature controls; liquid-level and 
sealed mercury contacts. 
See ad on page 1249 n inquiry card 
Meriam Instrument Co., Cleveland 2, O. A-171 & 172 

Verniers on U-type and well-type manometers; float check valves ; 
micromanometers ; “‘flometers’”’, pressure gages ; level gages; barometers. 


Micro Switch, Div. Minneapolis-Honeywell, 
Freeport, Ill. See Minneapolis-Honeywell listing) 


Midwestern Instruments, Tulsa, Okla. , B-341 & 342 
Oscillographs; galvanometers; magnetic structures; amplifiers ; 

bridge balance units; current sources; data repeaters; servovalves ; 

servo components. 

See ad on page 1205 Circle 29 on inquiry card 

B-456 


Cir 84 


Mikron Instruments, Inc., Pasadena 8, Calif. 
Auto-collimating telescope. 


William Miller Instruments, Inc., Pasadena 8, Calif. B-465 
Recording oscillographs ; d-c amplifiers; carrier and linear amplifiers ; 
bridge balances; calibrators; analog computers; arbitrary function gen- 
erators ; custom-designed instruments. 


Milton Roy Co., Phila. 13, Pa. 
Controlled-volume pumps including ““MiniPump”; proportional 

system; pump with automatic stroke adjustment. 

Mine Safety Appliance Co., Pittsburgh 8, Pa. A-157 & 158 
Water-vapor, thermal-conductivity, combustible-gas, infrared, and 

oxygen analyzers; portable detection instruments. 


A-112 & 113 
feed 


Minneapolis-Honeywell Regulator Co., 
Phila. 44, Pa. ....B-359, 360, 361, 362, 363, 372, 373, 374, 375 & 376 
Recorders and duplex function plotters; pressure and temperature 
transmitters; differential converter; flowmeters; data-processing sys- 
tems; motor-operated valves; recording oscillographs; heavy-duty tran- 
sistors; precision switches. 
See ad on page 1166, 1268, & 1269 Circle 3 & 108 on inquiry card 
Moore Products Co., Phila. 24, Pa. A-100, 101 & 10 
“Nullmatic” contro] stations; pressure regulators ; relays; ther- 
mometers; differential-pressure transmitters; liquid-level controllers, 
valve positioners. 
Morehouse Machine Co., York, Pa. C-514-2 
Proving ring; electronic calibrating system; calibrating machine; 
ring dynamometer. 
F. L. Moseley & Co., Pasadena 3, Calif. C-501 
X-Y recorder; curve follower; point plotter; IBM card reader; volt- 
meters. 
Mycalex Corp. of America, Clifton, N. J. 
Glass-bonded mica materials and products; tube sockets; 
ing switches; synthetic mica. 


C-516-2 


telemeter- 





High Precision OpticaL Compo- 
NENTS Any Size For 
Astronomical and Physical 
Research 


Parabolic, Spherical, Ellipsoidal 
and Plane Mirrors 


sé Plane Parallel PLates 


SCHLIEREN SYSTEMS 
ao 

Wind Tunnel Optics 
& 

Lenses & Prisms of Glass 
Natural or Synthetic 
CRYSTALS 
e 
Complete Optical and Mechanica! 
INSTRUMENTS 
oe 


Le] ©) -9 Ee gots 
TEMPERATURE 


Made to Specifications 


High Vacuum Coating 


John Unertl Optical Co 


3551-3555 East Street 
Pittsburgh 14, Penna. 











rcle 86 on ing 








Nash Engineering Co., So. Norwalk, Comm. ........-.-.-2---.0sc0-see--0---A-279 
Non-lubricated compressors for instrument air supply requiring no 

oil traps, instrument filters, or after-coolers—large central supply and 

self-contained package amounts. 

See ad on page 1238 


New Hermes Engraving Machine Corp., New York 3, N. Y. 


Engraving machines. 


North American Aviation, Inc., Downey, Calif. 

H-Block electronic modular package; dynamic cushion tester; creep, 
high-temperature and zero gage length extensometers; high-tempera- 
ture shear jig. 


North American Philips anannain Inc., 
Mt. Vernon, N. Y. .-A-281, 282, 283 & 284 


X- ray-diffraction equipment ; diffractometers ; spectrographs ; decade 
scalers and counters; flame photometers; X-ray equipment. 


Offner Electronics Inc., Chicago 25, Ill. : Ce 
“Dynograph”’ recording oscillographs. 

See ad on page 1337 Circle 106 on inquiry card. 

Optical Coating Laboratory, Inc., Santa Rosa, Calif. .... C-516-1 


High-vacuum equipment and coating machines; front-surface mir- 
rors; semi-transparent and dichroic mirrors; coated optics. 
See ad on page 1251 Circle 87 on inquiry card. 


Palmer Thermometers Inc., Cincinnati 12, Ohio A-213 
Mercury-in-glass thermometers; dial indicating thermometers; mer- 

cury-actuated recording thermometers. 

See ad on page 1286 Circle 128 on inquiry card. 


Panellit, Inc., Skokie, Ill. . A-1 14-117 
Graphic control panels; information system with automatic logging 

and scanning ; annunciator systems; radiation detection equipment, and 

remote area monitoring system. 

See ad on page 1225 


Penberthy Injector Co., Detroit, Mich. B-432, 433 


Liquid level gages; ejectors; sump pumps. 


Penn Instruments, Div. Burgess-Manning Co., Phila. 4, Pa. ....C-512-2 

Orifice plates and piping assemblies ; flow. nozzles ; Venturi tubes ; 
flowmeters ; recorders and air-operated controllers ; area meters; con- 
troller and valve positioners; pneumatic transmitters ; mass flowmeters, 


See ad on page 1188 & 1189 Circle 16 on inquiry card. 

Perkin Engineering Corp., El Segundo, Calif. ........... ey 
Laboratory power supplies; a-c line regulators. 

The Perkin-Elmer Corp., Norwalk, Conn. . oe. C-520 


Vapor fractometer; process control analyzers. 


Perlmuth-Colman Instrumentation, Los Angeles 7, Calif. A-209 & 210 


Manufacturers’ representatives. 


The Permutit Co., Ranarex Div., New York 36, N. Y. .... A-142 
Gas analyzers and controllers. 

Phillips Control Corp., Joliet, Ill. B-320 
Relays; actuators. 

Photocon Research Products, Pasadena, Calif. A-272 


“Dynagage” microphones and pressure transducers; direct-coupled 
amplifier for galvanometer oscillographs; telemetering counters; spark 
protractors; lite gages and metroscopes. 


Potter Aeronautical Co., Union, N. J. : B-326 & 327 

Turbine-type flow-sensin elements; flow indicators and controllers ; 
mass flow meters; flow telenesterion? density detector units; predeter- 
mining and computing counters; air-speed indicators; tachometers. 


See ad on page 1127 Circle 48 on inquiry card. 

Precision Coil Spring Co., Los Angeles, Calif. cise seaND 
Custom-made precision springs (wire, 0.010 and 0.148 diam.). 

Precision Thermometer & Instrument Co., Phila. 30, Pa. - B-318 


“Densitrol” magna-set thermoregulator ; thermometers ; dia] thermom- 
eters; thermostats. 


Precision Scientific Co., Chicago 47, Ill. : 515-2 & 515-3 
Automatic Reid vapor pressure apparatus; loading rack flash tester ; 
automatic distillation apparatus; recordomatic titrometer. 


Radiation, Inc., Melbourne, Fla. C-507-1 
Telemetering transmitter; recorders; servometer; regulated voltage- 
current, and voltage standards; coaxial] attenuator; wavemeter. 


Radio Frequency Laboratories, Inc., Boonton, N. J. B-311 & 312 

Data transmission terminals; instrument calibration stand; magnet 
charging and magnet treating equipment; chassis slides; switches and 
handles for portable cases. 


1. B. Rea Company, Inc., Santa Monica, Calif. 412 
Analog-to-digital converter; ‘“‘Readix’’ general-purpose computer. 
Republic Manufacturing Co., Cleveland 2, Ohio A-227 & 228 


Needle valves; bleeder valves; globe valves; check valves; relief 
valves; plug valves; strainers and aircraft units. 
Research Controls, Tulsa, Okla. C-134 


Die-cast valves ; specialty valves ; tantalum plugs; super-pressure 
valves; pneumatic motors ; small flow and pH contro] valves. 
Revere Corp. of America, Wallingford, Conn. A-118 

Fluid flow switches ; fluid float switches ; “glaswitch”, “electronic 
weighing cells; thermocouple wires ; ther mocouples and harnesses. 
Robertshaw-Fulton Controls Co., Fielden Instrument Div., 

ce re ae ' B-412 & 413 

Scanners; capacitance equipment; proximity meters; _ multipoint 
recorders; “‘Tektor’” capacity level controls; ‘“Telstor’’ continuous level 
indicators ; amplifiers, current controllers; pyrometers; platinum bulbs. 


See ad on page 1259 Circle 100 on inquiry card. 
Robertshaw-Fulton Controls Co., Fulton Sylphon Div., 
PAINE 2 BIIUN so, occoanssconnctionsearetls ; B-414, 415 & 416 





Temperature and pressure controls ; “valv ves; “Fulton” pilot control- 
lers; thermostats; bellows assemblies ; expansion joints; bellows motor 
valves. 








You are cordially invited 
to visit 
our exhibit of 





OPTICAL COATING w 
PROCESSES & PRODUCTS & 


in Booth C-516 
S. A. Exposition 











to discuss 








Our technicians will be on hand 


your coating problems with you. 


Numerous types of unusual 
and standard coatings will be 
displayed for your inspection. 


A modern high vacuum coating 
machine will be in operation. 








OPTICAL COATING 


LABORATORY, INC. y 
Santa Rosa, California pe 


Manufacturing Branch 2 


ORANGE, CALIF. 








Weighs heavy loads sus- 
pended from crane hook. 
Printer, located in crane 
cab or other convenient 
location, records weight 
on tape or cards. 
New compact printer 

ee lal ae: ae 
101%”. 


Entire assembly de- 
signed for prompt and 
easy installation. Now 
Javailable at new low 
cost. Capacities 5 10 
15 tons 


Write for 
free Ametron 
Brochure K-5 


RAVENSWOOD AVENUE 
CHICAGO 13, ILLINOIS 


For more information circle 88 on inquiry card. 


August 1955—Instruments & Automation 





Page 1251 








INTERNATIONAL RECTIFIER, 


4 trounce ” GENERATING 
Caciroen: 


SELENIUM 
MOUNTED 8 
UNMOUNTED 


ACTIVE CELL: TYPES AVAILABLE 


5$Q. IN. (MOU 
ERATES 
AVERAGE 


IONAL RECTIFIER 
O R.A: ¥ 4: ON 
1521 £. Grand Ave., £1 Segundo, Calif - Phone: ORegon 8-6281 


CHICAGO: 205 W. Wacker Drive - Phone: Franklin 2-3889 
NEW YORK: 501 Madison Avenue - Phone: Plaza 5-8665 


For more information circle 89 on inquiry card. 


“COSTS CUT 
60¢ per hour 
per machine’ 





“ .. Simplified our time study and 
cost analysis.” 


“... and, we will install your units on 
all our machines.” 


“...meets all our requirements. Ship 
35 more units at once.” 


—just a few of the many com- 
ments we receive daily about... 


TIME RECORDER -TOTALIZER 


@ This precision instrument 
provides accurate, perma- 
nent, chronological data 
| about any machine, process 
or system in plant or office 
...0n a continuous chart-roll 
which lasts four months. 
Uses no ink. Totalizer shows 
accumulated “on” time. 
Descriptive Literature IA on Request 


RECORDER DIVISION 
HEAT-TIMER corporation 
657 BROADWAY, NEW YORK 12,N.Y. 


For re information circle 90 on in 


Quiry card 
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Booth No. 
Robinson Orifice Fitting Co., Los Angeles 23, Calif. A-135 
Orifice fittings; meter runs; blind valves; orifice plates; straighten- 
ing vanes. 
SCAM Instrument Corp., Chicago 18, Ill. A-290 
Annunciators; alarm systems. 


See ad on page 1358 circle 186 on inquiry card 


Servo-Tek Products Co., Inc. Hawthorne, N. J. A-155 & 156 


D-c tachometer generators ; permanent-magnet motors; electronically- 
controlled d-c motor generators. 


Shallcross Manufacturing Co., Collingdale, Pa. . SO 
Resistors; switches; attenuators ; delay lines; bridges; galvanom- 
eters; low-resistance test sets. 
See ad on page 1257 Circle 98 o 
Shand & Jurs Co., Berkeley 10, Calif. 
Remote-reading automatic tank gages. 
Skinner Electric Valve Div., Skinner Chuck Co., New Britain, Conn. 
B-313 


B-302 & 303 


Solenoid valves. 


S. Morgan Smith Co., York, Pa. 222, 223, 224, 225 


Butterfly, roto, non-lubricated valves; poppet-type safety valves. 


T. Louis Snitzer, Los Angeles 19, Calif. A-269 
Power supplies ; precision potentiometers; pulse generators ; electrom- 
eters; oscilloscopes; spectrum analyzers; transistor analyzers. 


Southwestern Industrial Electronics Co., Houston 19, Texas ....C-530 

Direct-reading flowmeter computing systems; magnetic recording 
equipment; cathode-ray oscilloscopes; voltmeters; oscillators; resistance 
meters; bridges; amplifiers; computers; geophysical and vibration 
analysis equipment. 


See ad on page 1355 circle 184 
The Special Screw Products Co., Bedford, Ohio B-324 


“Koncentrik” fittings; heavy-duty screwed unions; lap-joint stub 
ends. 
Statham Laboratories, Inc., Los Angeles 64, Calif. A-147 


Accelerometers ; pressure transducers; force and displacement trans- 
ducers. 
> 104 on inquiry card. 


See ad on page 1264 

Streeter-Amet Co., Chicago 13, Ill. A-215 & 216 
Data printers ; pulse counters ; analog-to-digital converters; electrical 

weighing equipment. 


See ad on page 1251 Circle 88 on inquiry card. 
Stroud Enterprises, Los Angeles, Calif. C-503 


Counters; motors; transducers; pots; choppers; pressure switches. 


The Superior Electric Co., Bristol, Conn. A-292 & 293 


Variable-transformers ; voltage regulators ; “‘Luxtrol’’ light controls. 


Superior Tube Co., Norristown, Pa. C-519 
Bourdon, capillary, needle, hydraulic, super pressure and mechanical 
tubing. 


Surprenant Mfg. Co., Boston 8, Mass. 

Insulated wire, cable, and insulation for electronics and aircraft 
industries. Miniature Teflon coaxial cables; extruded Teflon and Kel-F 
insulated wire; low temperature tubing and jackets; high tempera- 
ture hook-up wires; wires for miniaturization for electronic and air- 
eraft industry. 

Swartwout Co., Cleveland 12, Ohio B-48| 

“Autronic” components; complete panel ready for installation. 


See ad on page 1173, 1174, 1175 & 1176 Circle 7 on inquiry card. 
Swiss American Jewel Bearing Co., Woodside 77, N. Y. A-124 


Jewel bearings, precision screw machine products. 


Swissomatic Products, Santa Monica, Calif. B-315, 316 & 317 


Swiss automatic screw machine. 


Taylor Instrument Cos., Rochester |, N. Y. 436, 437 & 438 

Complete line of indicating, recording and contro] instruments for 
graphic and conventional panels; time program controller; dp transmit- 
ter. 


Technical Charts Inc., Buffalo 10, N. Y. A-157 & 


Circular, strip and "rectangular eharts for recording instruments. 


Tektronix, Inc., Portland 7, Ore. B-461 & 462 
Plug-in preamplifier oscilloscopes; portable oscilloscopes; vacuum- 
tube characteristic-curve tracers; time-mark generators. 


Tenney Engineering, Inc., Union, N. J. A-173 


Temperature-humidity test chambers; “hi-lo”’ test chambers. 


Thermistor Corp. of America, Metuchen, N. J. 
Wafer and other types of temperature sensitive resistors (thermis- 
tors). 


Thermo Electric Co., Inc., Rochelle Pk. P. O., N. J. B-404 & 405 
Temperature monitoring systems; pyrometer controllers; balance 

indicators; recording controllers; thermocouples; the rmocouple wires ; 

connector panels; quick-coupling connectors. 

See ad on page 1359 Circle 188 on inquiry card. 

Tracerlab, Inc., Boston 10, Mass. 354 & 355 
Radiation research and laboratory instruments; sulphur determina- 

tion apparatus; liquid level gage. 

Traid Corp., Bell & Howell Co., Sherman Oaks, Calif. C-534 


Recording and high-speed cameras ; film analyzer; boresight and 
timing systems; lenses and accessories. 


Trinity Equipment Corp., Roselle Park, N. J. .C-509 & 510-1 


Thermowells ; thermocouples and assemblies ; hydrogen corrosion de- 
tection probes. 





GS 4 pages! 


New Material on 


CANNON 
Rack-Panel-Chassis 


CONNECTORS 


THE MOST COMPLETE LINE AVAILABLE 





Steel-shell sub-miniatures in 4 sizes, 15 to 50 
five-amp. contacts. Hermetic seal pin side also 
available. Aluminum-shell miniatures in two 

sizes, 9 inserts. 











Twinax, coaxial, thermocouple, 
hi-voltage contacts available. 





For use in close or cramped quarters. Radio 
terminal connectors, right, have no shell, de- 
signed for quick-disconnect on radio chassis. 


Cannon DP-RTC rectangular connec- 
tors range all the way from sub-miniature 
to standard size units ... meet every need 
where space is a problem. 

Insulators are designed for strength, 
lightness and high dielectric qualities. 
Contacts are copper alloy, precision ma- 
chined from solid bar stock for perfect fit. 
Socket contacts, wherever size permits 
(except RTC leaf type), use closed-entry 
construction to prevent spreading that 
might be caused by over-sized contacts or 
test probes. 


Write for New DP9 
Bulletin—a new 
kind of engineering 
bulletin. Please refer 
to Dept. 180 


A portion of the 200 acre scale model of the Mississippi Basin, 
shows one of the Askania Controls used in this flood control study. 


Huge .- acre experiment needs 


By PRECISE CONTROL! 


The Askania Unit Regulator, acom- 
pletely self-contained automatic 
control. This versatile unit, one of 
an extensive line, finds its widest 
use in applications where mea- 
sured signals are low level and 
power requirements at the point 
of control are moderate. 


“See us at Booth 
Nos. 601-603, First 
International In- 
strument Congress 
& Exposition, Sep- 
tember 13-24, 
1954”° 


The Corps of Engineers, U. S. Army uses a 
200 acre scale model of the Mississippi Basin 
in flood control studies that may eventually 
solve that area’s flood control problem. In 
the studies, six standard Askania Controllers 
were uSed to assist in precisely simulating 
the behavior of one of the world’s mightiest 
river systems. 


While flood control may not be your prob- 
lem, precise, sensitive, and powerful Askania 
controls may be the solution to your control 
problems. These units are currently solving 
problems in the metal, glass, plastic, rubber, 
textile and paper processing industries. If 
you have control problems that are boosting 
your costs or lowering your product quality, 
investigate these Askania Controllers. 


Write for Bulletins 139 and 155. 


290 E. Ontario Street, Chicago 11, Illinois 


CANNON PLUGS ASK ANEA() recutaror company 
heal we i | 
CANNON ELECTRIC CO., 3209 Humboldt St., Los Angeles 31, Cal. Subsidiary of General Precision Equipme nt Corp. 


91 on inquiry card ek I ea 
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EXHIBITORS, PRODUCTS—continued 





Booth No. 


Unistrut Products Co., Chicago 7, Ill. A-145 & 146 


Adjustable metal framing; tubing and piping racks. 





VISIT BOOTHS A-145 and 146 FOR... 


new type laboratory furniture, work bench, 
support units for tubing, piping, electric and 
gas lines . . . with UNISTRUT adjustable Metal 


Framing. 


Unistrut Products Company 


mer 1015 Washington Boulevard 
/ Chicago 7, Illinois 











r ; rcle 93 on inquiry card. 
United Electric Controls Co., Watertown 72, Mass. B-304 


Temperature and pressure controllers. 


Unitek Corp., Pasadena 8, Calif. C-535 


Bench-type, tweezer-type and heavy-duty welders. 


U. S. Electrical Motors, Inc., Los Angeles 54, Calif. C.542 


“Varidrive” motors; “‘Varitrol’’ controls. 


U. S. Engineering Co., Glendale, Calif. A-263 


Electronic hardware; printed circuitry. 


United States Gauge Division of American Machine and Metals, 
Inc., Sellersville, Pa. B-470, 471, 472 & 473 
Pilot controllers ; gages featuring rotary movements; receiving gages ; 

gages and instruments. 

See ad on page 1255 Circle 96 on inquiry card. 

The Vapor Recovery Systems Co., Compton |, Calif. 356, 357 & 358 
Pulse-code telemetering systems; electronic gaging equipment; auto- 

matic tank gages. 

See ad on page 1363 Circle 196 on inquiry card. 

Varian Associates, Palo Alto, Calif. ee ie Mabe: 
E-p-r and N-m-r spectrometers; laboratory magnet systems; graphic 

recorders. 

G. H. Vaughan Co., Pasadena |, Calif. A-268 
Gas analyzers; pressure pickups; accelerometers; position indicators ; 

carrier systems. 


RTS Sie. ere * 


Booth No. 


Veeder-Root Inc., Hartford 2, Conn. B-428 & 429 


Counters : 
See ad on page 1234 rcle 55 on inquiry card 


Vibro-Ceramics Corp., Metuchen, N. J. 


Ultrasonic drills; soldering irons; generators; attenuation analyzers 


Wallace & Tiernan Inc., Belleville 9, N. J. B-474, 475 & 476 


Flow measuring, surveying, and pressure-recording instruments. 
See ad on page 1215 Circle on inquiry card. 


Warren Electronics, Inc., Bound Brook, N. J. , C-504 
“Spectracord” spectrophotometer recorder for ultraviolet, visual and 


near-infrared spectroscopy. a 
See ad on page 1298 Circle 144 on inquiry card. 


Waterman Products Co., Inc., Philadelphia 25, Pa. A-295 
Oscilloscopes ; ‘‘Pocketscopes” ; “‘Pulsescopes” ; ‘“‘Rakscopes” ; cathode- 

ray tubes. : 

See ad on page 1190 & 1191 Circle 17 on inquiry card 

Waugh Engineering Co., Van Nuys, Calif. A-148 
Airborne and industrial flow measuring systems; high-frequency 

pulse-rate converters. 





SEE IMPORTANT NEW DEVELOPMENTS IN 
TURBINE FLOWMETERS 


BOOTH AI48 
WAUGH ENGINEERING COMPANY 
FLUID FLOW MEASURING EQUIPMENT 
For more information circle 95 


Weatherhead Co., Ft. Wayne Div., Ft. Wayne, Ind. B-332, 333 


Industrial brass, and ““Ermeto” steel and stainless steel tube fittings. 


W. M. Welch Manufacturing Co., Chicago 10, Ill. A-294 
“Densichron” integrating timers; photometers ; densitometers ; mono- 
chromoters; “‘Duo-seal’” vacuum pumps; laboratory scales. 


West Instrument Cerp., Chicago 22, Ill. B-448 & 449 
Temperature measuring and control equipment; controllers; re- 

corders ; pyrometers and accessory equipment. 

See ad on page 1290 Circle 134 on inquiry card 

Westberg Manufacturing Co., Napa, Calif. A-274 
Electric tachometers; engine test equipment; wind speed and direc- 

tion indicators; moisture meters. 

Western Control Equipment Co., Sherman Oaks, Calif. B-314 


Manufacturers representatives. 














A Superior Detector 
for 
Infra-Red Spectroscopy 


GOLAY 
PNEUMATIC 
DETECTOR 


and four response periods. 


Write for EPLAB Bulletin 
No. 10 





Among the characteristics that render the Golay Detector superior to other types 
of detectors for use in infrared spectroscopy are: 


. An effective sensitive area 3/32” in diameter. 


. Sensitivity of 6 x 10711 watts RMSENI when used with “chopped 
beam” method and with recording time constant of 1.6 second. 


. Uniform sensitivity from the ultra-violet through the visible and the 
entire infra-red, and up to the micro-wave region. 
. Improved, drift-free, A.C. operated amplifier with step gain controls 


THE EPPLEY LABORATORY, INC. 


2 SHEFFIELD AVENUE, NEWPORT, RHODE ISLAND, U.S.A. 











SCIENTIFIC INSTRUMENTS 








For 
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Booth No. 


Weston Electrical Instruments Corp., Newark 5, N. J. 247 & 248 

Recorders: controllers; relays; tachometers ; thermometers; “‘Induc- 
tronic System” for measurement and control. 
See ad on page 1239 Circle 59 on inquiry . 
Wheelco Instruments Div., Barber-Colman Co., Rockford, Ill. ....A-169 


Potentiometer-type recorder; non-indicating potentiometer controller. 
See ad on page 1277 Circle 116 on inquiry card. 


Wiancko Engineering Co., Pasadena 8, Calif. 439, 440 & 441 

Data-reduction equipment; airborne instrumentation; pressure, force, 
acceleration and position pickups; carrier equipment; packaged instru- 
mentation systems. 


Wright Engineering Co., Pasadena |, Calif. . C-516-5 & 516-6 

Plotting equipment; power supplies ; shaft angle digitizers ; resistance 
bridges; servo motors; servo amplifiers; cameras ; telemetering oscil- 
lators ; strain-gage digitizers ; voltage dividers ; magnetic-core memories ; 
character displayers. 





Just published .. . 
THE AUTOMATIC FACTORY 


—tl critical examination 


by Stephen A. June, J. D. Bandis, 
L. H. Lurio, L. S. Polaner, O. Sagedahl, 


H. A. Sklenar and B. K. Yenken. 


, 


Cloth; 88 pages + viii; 54% x 814”: subject in- 


dex; illustrations. 
$1.50 postpaid 
THE INSTRUMENTS PUBLISHING CO. 
845 Ridge Ave. Pittsburgh 12, Pa. 











9-DIAL DG or AC 
RESISTANCE 


Model 
E-1044 M 


Completely enclosed 
in cast aluminum case 
with aluminum panel. 


Dimensions—4 x 4 x 15. 


@ 3 Universal Binding Posts . . . one for ground 
connection 


@ Various Ranges. Each decade gives 10 steps plus 
zero position. Positive Detent Action 


Zero Resistance—0.0025 ohms per decade 

Accuracy above 0.1 ohm .05%, on 0.1 ohm, 
0.1°, maintained well above audio frequency 
range. Low temperature coefficient of resistance. 


Send for our catalog of precision standard resistors, 
resistance bridges, and potentiometers 


GRAY INSTRUMENT COMPANY 


64 West Johnson Street, Philadelphia 44, Penna. 
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new > he 
SUPERGAUGE? 


with exclusive 


arc* lon 


MOVEMENT 


@ With proper application this new 
Supergauge will last a lifetime! 

@ For your convenience 
MONO-UNIT CONSTRUCTION 
Permits easy removal of com- 
plete gauge assembly for in- 
spection and adjustment. 
ARC-LOC MOVEMENT Provides 


@ legend on dial gives complete 
description of gauge construc- 
tion. Maintenance engineer can 
pick proper gauge from his stock. 
Nylon-faced stainless steel seg- 
ment with stainless steel pinion 
and stainless bushed bearings complete and rapid adjustment 
give lifetime service! from rear without removal of dial. 

MICROMETER ADJUSTABLE SELF-LOCKING POINTER 
Above features are also available in USG Solfrunt Gauges with solid front 
construction. 
See our Booth Nos. B470-B473 at the Instrument Show. 


vend Sones 


United States Gauge, Division of American Machine and Metals, Inc., Sellersville, Penna. 


j Guy Hbedguaie a 


for over 50 years 





For more information rcle 96 


High speed, 
direct reading. Indicates in- 
crement of measurement in “*Y"" Rotary Counter used in 
radar navigation instruments. navigating instruments. 


DURANT Specials 


For RADAR « ELECTRONIC + INSTRUMENT Applications 


if 4 
OOO) 
Special high speed Y-type 

for Goniometer application. 


Special counter for Tape Re- 
corder to indicate position of 
tape passing through recorder. 


DURANT MANUFACTURING CO. 


1914 N. Buffum St. 114 S. Water St. 
Milwaukee 1, Wis. Providence 3, R. I. 


Representatives in Principal Cities 


PRODUCTIMETERS 
Count Euerylhing 


tion circle 97 on inquir 
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New Instruments... 





INSTRUMENTS 


and 





For further information use the postage-free order card on page 1373 


PROCESS CONTROL and MONITORING 





Close-control Positioner Kit for Field Application 


New “Positioning Relay Kit” for 
field application to any air-operated 
control valve obeys standard 3-15 psig 
or 3-27 psig commands; utilizes a 
force-balance mechanism whereby 
0.065 psig input change will apply 
full output (50 psig max) to valve 





motor; comes with six pre-shaped 
(and further “field-shapeable’”’) cams. 
Its supply and by-pass air valves can 
be locked in place.—Bailey Meter Co., 
1050 Ivanhoe Road, Cleveland 10, 


e 301 





Automatic Control Mechanisms 


New self-contained “Electro-Hy- 
draulic Control Valve Operator’ ob- 
viates need for air supply and com- 
pressor systems: uses hydraulic force 
developed by self-contained pumping 
unit powered from 115 or 230 volt 
supply. Positioning accuracy is estab- 
lished by a self-contained feedback 
system. Operator obeys 0.5-to-5.0-ma 
de signals of maker’s “American- 
Microsen” transmission and control 
systems. These signals include pro- 


Page 1256—Jnstruments & Automation—Vol. 28 


portioning, reset and rate actions. *% 
New “Electro-Hydraulic Controller- 
Operator” is a modification of “Con- 
trol Valve Operator” incorporating 
proportional and reset control actions, 
operated directly from a transmitter. 
Speed of response is such that phase 
lag is less than 60° at 1 cps when set 
for %-in. stroke-—Manning, Maxwell 
& Moore, Inc., Industrial Controls 
Division, Stratford, Conn. 

For more inf circle 302 on in 


AUTOMATION 


pH Control Systems 


New “packaged” pH 
control systems combine 
all components needed 
for single or multiple- 
channel pH _ process 
monitoring, recording 
and controlling. Each 
system is factory-wired, 
piped and assembled 
ready for plug-in in- 
stallation. Basic compo- 
nents can be assembled 
into a number of differ- 
ent combinations from 
simple pH meter and 
alarm to multiple-chan- 
nel monitor-recorder- 
alarm control system.— 

» Beckman Instruments, 
: Inc., Fullerton 1, Calif. 
t e 303 on inquiry card. 


Automatic Monitor 


New ‘‘Control Cen- 
ter’ obviates need of 
individual instruments 
for automatically 
checking multiple tem- | 
peratures in process 
work; is of scanne? 
type, comprises ‘Model 
245P Multronic Capaci- 
trol,” pilot lights, pulse- 
actuated stepping 
switch, pulsing timer 
and holding relays. It 
automatically checks 
temperatures in rota- 
tion (eg. 32 stations 
in two minutes). A pi- 
lot light indicates point 
being checked. Should 
any station be off lim- 
its, visual and audible 
alarm is given; amount of correction 
needed is indicated by “Model 245” 
instrument. A manual reset switch 
clears alarm indication after tempera- 
ture corrections have been made; an- 
other switch is for manually checking 
any point at will.—Wheelco Instru- 
ments Div., Barber-Colman Co., 1300 
Rock St., Rockford, Illinois. 

For more information rcle 304 » tno 


Y 


Sesesesaee 


Pe ROC ROHR O Eee 
‘ 
PPR eer eneenenan 


Liquid Level Gage 


New model of mak- 
er’s “Multi-Port Bi-Col- 
or Gauge” is available 
with end stems so that 
it can be used to replace 
other gages on existing 
boilers. Small round 
ports with easily-re- 
placed inexpensive and 
individual mica, glass 
and gasket elements 
permit maintenance to 
be done in place with- 
out removing gage from 
boiler.—Diamond Pow- 
er Specialties Corp., 
Lancaster, Ohio. 

rcle 305 or 





CONTENTS OF THIS DEPARTMENT 


Process Control 1256 Electr. Instruments 1280 

Machine Electrical Testing 1283 
Automation 1260 Electr-instrument 

Dimensional Accessories 1284 
Gaging and Electrical and 
Inspection 1262 Electronic 

Mechanical Tests 1264 Components 1288 

Laboratory Electromechanical 
Equipment 1266 Components 

Nucleonics 1273 Mechanical 

Counting, Components 
Computing 1274 Valves 

Time and Speed 1277 Miscellaneous 


Dt a ae ce ree 
Pressure Controller 


New pneumatic pressure controller 
is housed in a small (11x11x4 in) 
splashproof die-cast aluminum case 


5151 


permitting interchangeable flush or 
surface mounting on panels of any 
thickness; features on-off or 10% pro- 
portional control action. Measuring- 
system spiral can be connected at back 
or bottom of case. Range 0 to 200 psi. 
Accuracy 1% of full span.—/ndustrial 
Div., Minneapolis-Honeywell Regula- 
tor Co., Philadelphia 44, Pa. 
D/p Transmitter 

New differential-pressure flowmeter 

body measures 4x5 in, weighs 10 lbs, 


is a sealed-down version of maker’s 
“Model 700.” Among features: seam- 


5145 


less stainless-steel or Monel bellows; 


free-floating non-freezing stainless- | 


steel bearing; pulsation damping ad- 
justable in operation; ambient-tem- 


perature compensation; over-range | 
protection to housing’s pressure rat- | 


ing.—Industrial Instrument Corp., 
Odessa, Tex. 
For more information circle 307 on inquiry 


Level Controllers 


Three new variations of maker’s 
“Tektor” level and flow detector and 
controller are “tube-in-probe” Tek- 


| 
| 
| 








DECADE RESISTANCES 
& VOLTAGE DIVIDERS 


delivered from stock 


Accuracy: 10 ohms and Temp. Coeff.: +0.002% per degree C. 
above: +0.1% 
1 ohm: +0.25% 
0.1 ohm: +1% Frequency Limit: Non-inductive 
0.01 ohm: +5% to 20KC 


DECADE RESISTANCE BOXES 


Total 
Dials Ohm Steps Resistance—Ohms Price 


0.01 11.1 $60.00 
111 51.00 

1,110 56.00 
11,100 60.00 
111,000 63.00 
1,110,000 77.00 
11,100,000 120.00 


Maximum Load: 1/,-watt per step 








WWW W WW WH 





at © 75.00 

1,111 71.00 
11,110 77.00 
111,100 79.00 
1,111,000 92.00 
11,110,000 139.00 





Bre 94.00 
111,110 101.00 
1,111,100 113.00 
11,111,000 155.00 





TE, ETT. 105.00 
THERE 109.00 
1,111,110 121.00 
11,111,100 169.00 


oan a nanan >A RRR A 























UNMOUNTED DECADE RESISTANCES 


Total 
Type Ohm Steps Resistance—Ohms Price 


435 3 1 $12.00 
436 10 13.25 
437 100 13.25 
438 1,000 15.00 
439 ’ 10,000 16.00 
440 100,000 18.50 
44] 5 1,000,000 32.50 
442 1,000,000 10,000,000 60.00 





























DECADE VOLTAGE DIVIDERS (Potentiometers) 


Total 
Type Dials Ohm Steps Resistance—Ohms Price 


N 845 3 1,000 98.00 
837 4 ‘ 1,000 126.00 
835 4 10,000 132.00 
836 a 100,000 146.00 


SHALLCROSS MANUFACTURING COMPANY 
510 Pusey Ave., Collingdale, Pa. 


hallcross 


SEE US AT THE WESCON SHOW—BOOTH 1220 
For more information c e 98 on ir 
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NEW INSTRUMENTS whence control within closer toler- 

* ances than standard models. Differen- 
tial model is for applications where 

ated, the span between high and low levels 


is about 5 ft; has either single verti- 
f lication 






cally-mounted probe, permitting differ- 
ential to be changed at any time, or 
two shorter probes marking extremes 
of the span (illustrated). Time delay 
model controls flow of material de- 
livered in clumps, waves or generally 
erratic so that probe often becomes 
bare of material. Adjustable time de- a 
lay device allows succeeding wave of 
material sufficient time to reach 


s 5242 : 
| probe, prevents convulsive start-and- 
see or any inl us ry: | tor”; “differential Tektor”; and “time stop performance of pumps, valves, 
| delay Tektor.” Tube-in-probe model ete.—Fielden Instrument Div., Robert- . 
features additional circuitry, housed  shaw-Fulton, 2920 N. Fourth Street, 
Weksler ADJUST-ANGLE thermometers posi- | in an explosion-proof condulet and in- Philadelphia 33, Pa. 
: tegrally mounted with sensing probe, For more information circle 308 on inquiry card. 
tion to any angle through 180° arc, either | 
before or after installation, by a simple lock- | Miniature Recorder 
nut adjustment. Solves intricate installation New strip-chart recorder is of null- _ ization is continuous and automatic. 
, rts balance potentiometer type; records Chart speeds are adjustable for 4, 10, 
problems with greater visibility at odd | on 5-in. translucent paper with pen or 20 iph; optional Selsyn drive with 


. . . | speed of 0.5 sec full-scale and accu- quick-change 3-speed transmission. 
angles. Tested to withstand shock, vibration | racy of 0.25%; is available with input Westronics, Inc., 3605 McCart 
and strain, even under the most rugged con- | sensitivities of 10 to 500 mv dc. No Street, Ft. Worth, Texas. 


ditions. Reduces installation and mainte- standard cell or batteries: standard- for more information circle 309 on inquiry card. 


nance worries. 










¢ INDUSTRIAL 


7”, 9", 12” scale 
length stem fittings 
for every requirement, 


eeseeeeve 


fie: 
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5299 
Magnetic-tape Recorders 

New “Series 800” light-weight nected units: tape transport mechan- 

shock-resistant recorders are available ism, record electronics, electronics 
{I~} | in models ranging from units designed power supply, tape transport power 3 

to record two channels of information supply and remote control unit.—In- 
on %-in tape to those intended for strumentation Div., Ampex Corp., 934 
recording 28 tracks on 2-in tape. Typ- Charter St., Redwood City, Calif. 
ical system comprises five cable-con- For more information circle 310 on inquiry card. 


JUNIOR D 
5” scale " cli oc os 
where Say ge SERIES 800 roe 990) SEMES.800 “rape anc 
space is 729% 2 a ta swe eM a ou 
iP ited diam. scales for i — RECORD RECORD necons 
r mercury or vapor . AMPLIFVGR AMPLIFIER gaa rven 
actuation f rs 
© 
‘4 FREQ ADL 
Ask your jobber f fe 
TODAY, for 4 
complete technical 4 
: information, or . la 
write to: a & 


ORG LEVER weap meg RECORO + 


COMMER RESO 


TEST PteaTs GRGUN 
a oO 





WEKSLER THERMOMETER CORP. , ™ 
Dept. AA + 195 East Merrick Road — ™ lape transport unit 
Freeport, L. 1., N. Y. . : 
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Process Timer 


New “T-1” electronic timer with 
* 2% repeat accuracy permits multi- 
ple modes of operation including in- 


5039 





terval, delayed action, repeat cycle and 
single cycle timing; can be supplied 
with standard ranges of 0.3-25 or 0.5- 
50 sec. Dial assembly can be removed 
for remote operation. Cold cathode 
tubes eliminate warm-up time.—Fer- 
rara Inc., 8106 W. Nine Mile Road, 
Oak Park, Mich. 

information circ 


For more e 311 on inquiry card 


Electronic Manometer 


New “Model 630” indicates the 
pressure of a contained gas in inches 
of mercury (range 3-7 in Hg), is used 
with maker’s “VM-1” terminals in- 
stalled in chamber. A constant current 
at high voltage is passed across these 
terminals. Manometer operates on 110 
60-cps power; weighs less than 5 lbs. 
—Victoreen Instrument Co., 5806 
Hough Ave., Cleveland 3, Ohio 


For more information circle 312 on inquiry card. 


Pressure Switches 


New ‘‘Fireye 
80B Pressure 
Controls” provide 
high and low lim- 
it control for 
steam, air and 
non-corrosive liq- 
uids and gases 
from 3 in vacuum 
to 240 psig. On 
heating  installa- 
tions, new units 
can be used for 
high limit safety 
or to maintain 
steam pressure 
within set limits; 
on burners, they 
supply all re- 
quired excess and minimum pressure 
safety interlocks. Calibrated dials in- 
dicate operating and differential pres- 








sure settings. Units mount in any 
position; standard connection %-in 
NPT. ] Corporation of 
America, 718 Beacon St., Boston 15, 
Mass. 

For more information circle 313 on inquiry card. 


Pressure Pickup 


New “Model P 450” can measure 
rapid pressure transients because of 
its 185-ke natural frequency (piezo- 





electric element) and its circular sen- 
sitive area of 9/16 in. diam. (At other 
end, a miniature coaxial connector.) 
Open circuit sensitivity 500 mv/psi; 





At Magnolia Petroleum TELSTOR 


Saves Operator Time and Clay 





Clay LEVEL 


WO.2 CLAY Levey 





A Fielden TELstor System now enables operators at Magnolia 
Petroleum Co., Beaumont, Texas, to keep tabs on spent clay 
as it flows from a lube oil filter to a storage hopper to a re- 


vivifying kiln. 


Because of its ability to measure all types of material and 
catalysts, TELSToR shows clay level in the hopper with good 
accuracy. Its simple and completely safe electronic system is 
unaffected by the clogging nature of the oil-saturated clay. 
Send the coupon today for more facts about TELSToR. 





— 


TELSTOR Probe 





TELSTOR 


As clay level rises or falls, Measuring Unit 


it increases or decreases 
the electrical capacitance 
of the TELSTOR Probe. 
This change is detected 
by the Measuring Unit 
and transmitted to the 
remote Indicator. 


Retertshaw Fultow 


CONTROLS COMPANY __ Eas 


FIELDEN INSTRUMENT DIVISION 





TELSTOR Indicator 














Please send me bulletins describing: 
|_|] TELSTOR Continuous Level Indicator 
_| TEKTOR Level Limit Control 


TELSTOR Features 


{ po @ For liquids, liquid inter- 
face, powders, granular 
solids (conducting or 
non-conducting). 
Measures spans up to 
200 feet or any portion. 
Maximum pressure 1000 psi 
(350° F.); maximum temp- 
erature 750° F. (150 psi). 
No moving parts—only 
One radio tube. 


| FIELDEN MULTI-POINT Recorders 
{| TEKTOLOG Recorders 
[_] FIELDEN NULL-BALANCE Recorders 











ol 
| 
| Dept. A, 2920 N. 4th St., Philadelphia 33, Pa. 
| 
| 
| 
| 
| 
| 
| 
| 
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Cannon quality 


in missile 
launching connectors 


means safety 


GMA-Solenoid 
or Manual Release. 
41 to 140 Contacts. 
Coaxials Available. 


GMJ-Skid Away 
Release. 18 Size 
14 Contacts. 


GMD-Skid Away 
Release. 22 or 50 
Size 14 Contacts. 


CANNON 
PUGS 


Please Refer to Dept. 180 


e 101 on inquiry 
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pressure range 0.001 to 500 psi; fre- 
quency range 25 to 20,000 cps; tem- 
perature range —40 C to 90 C.—Gul- 
ton Mfg. Corp., Metuchen, N. J. 

F inf circle 314 on inquiry card. 


ntormation 
To é 


Midget Thermostats 


New %-in-diameter ‘‘Thermo- 
switches,” less than 2% in long and 
weighing about 1 oz, can be set to 


actuate at any specified temperature 

between —50 and 500 F. Contacts open 
| when temperature exceeds set point; 
| inverse action models are also avail- 


able in which contacts close above set 


point. To meet various mounting re- 
quirements: a basic cartridge-style 
unit; two screw-in models with h2x 
heads; and a flange head unit for sur- 
face mounting. Electrical load rating 
1 amp @ 115 vac.—Fenwal Inc., Ash- 
land, Mass. 
For more afarr 315 - 


MACHINE AUTOMATION 





Press-clearance Control 


New “Press Clearance Control” pre- 


| vents press damage due to failure of 


parts ejectors (such failure causing 


522) 


a press stroke on double stock thick- 
ness with resultant damage to press 
and dies). It is an automatic shut-off 
which works from an impact accel- 
eration pickup on receiving tote box 
or unloading mechanism. Two models: 
“PCE” for presses with electrical 
clutch systems; “PCM” for presses 
with mechanical or pneumatic clutch 


| actuator.—Control Devices, Inc., 8299 


| 


Vol. 28 


E. Nine Mile Road, Van Dyke, Mich. 


e 316 on inquiry 


Machine Cycle-repeat Timer 


New “Model S44” produces a repeti- 
tive series of circuit closures; is a 
cold-cathode-tube electronic timer of 


maker’s “CK” type. Load circuit re- 
mains closed for a fixed time of about 
60 milliseconds; and time between 
circuit closures can be adjusted be- 
tween 0.03 sec and 24 sec. Duration 
load-circuit stays closed can be in- 
creased by connecting capacitance to 
terminals provided; or hold-in time 
can be shortened by connecting resist- 
ance.—Farmer Electric Co., 21 Moss- 
field Road, Waban, Mass. 

For more information e 317 on inau 


Pneumatic Safety System for Presses 


New “Type PV Protector 
Valve” safeguards operators of 
metalworking presses with air- 
operated clutches or brakes or 
both. It comprises an “operating 
unit” and a “standby safety 
unit.” It is not a dual-valve sys- 
tem (in which both valves op- 
erate with each stroke of press) 

PERMISSIVE PILOT ——~ 


INCOMING LINE 




















SAFETY UN/T 


but a system in which only “operating 
unit” moves with each stroke of press, 
whereas “safety unit” is not subject 
to regular-operation wear, so that pos- 
sibility of simultaneous failure is vir- 
tually nil. When “safety unit” does 


nation 


> o<—- SIGNAL FROM 
ANT! -REPEAT CONTROL 


— SAFETY VERIFIER 


























~OPERATING UNIT 
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EXHAUST PORTS 


operate, it locks and cannot be reset 
until fault is corrected.—Clark Con- 
troller Co., 1146 E. 152nd St., Cleve- 
land, Ohio. 
318 nquir 








Automatic Gager-sorter 





New “Type 80 Automatic Gear 
Gage” inspects hobbed gears dimen- 
sionally, sorts them into (1) accept- 


oo 








able, (2) salvageable and (3) unsal- 
vageable and passes them into three ; 
corresponding chutes, at rates up to 
1000 per hour; automatically controls 
hobbing machine for both pitch diam- k 
eter and hob shift.—Airborne Instru- 
ments Laboratory, Inc., 160 Old Coun- 

try Rd., Mineola, N. Y. 

For more inform ation rcle 319 on inquiry card 














at a lowe ! 


Just select the range you want... Hycon’s new Model 615 
Digital VTVM does the rest... gives you a direct reading in numerical form, 
complete with decimal point and polarity sign. There’s no interpolation, 
_ + jf ie : no chance of reading the wrong scale. Even inexperienced personnel find the 
Le ar at Le = ~ Model 615 easy to use... you just can’t read it incorrectly ! 
TSA he Ideal for both laboratory and production-line testing, here’s what the Model 615 offers... 
...1% accuracy on DC and ohms; 2% on AC 
... 12 ranges...0 to 1000 volts DC and AC; 0 to 10 megohms 
.. Illuminated 3-digit scale, with decimal point and polarity sign 
... Response (with auxiliary probes) to 250 mc 
.. Shielded case; rugged, bench-stacking design; lightweight 
Two more Hycon test instruments... designed for tomorrow's 
circuitry... ready for colorTV... 


Machine Cycle Controller 


New “SCI 200 Electrical Control 
System” for predetermined repeat or 
non-repeat machine cycle comprises a 
control box plus either dual hand but- 

















MODEL 617 3” OSCILLOSCOPE... 

Accurate enough for research, rugged enough for 
servicing. Features high deflection sensitivity 

(01 v/in rms); 4.5 me vertical bandpass, flat +1 db; 
internal 5% calibrating voltage. SPECIAL FLAT 3” 
CRT FOR UNDISTORTED TRACE FROM EDGE TO EDGE. 
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tons or a single foot switch for each 





operator. Electric energy from plant 
line is stored in control box until both 
hand buttons are depressed, or until 
foot switch is depressed, disconnect- 
ing plant voltage and simultaneously 
releasing stored electric energy to op- 
erate air motor through a solenoid 
valve. With supply of stored electric 
energy exhausted, hand buttons or 
foot switch must be released to permit 
next machine cycle. System will con- 
trol different types of machines.— 
Dep’t IA, Security Controls, Inc., 255 
Franklin St., Buffalo 2, N. Y. 


For more inf ation circle 320 on inquiry card. 


Machine Timer 


New “Type 12 MC” is a low-cost 
electronic interval timer, suitable for 
push button, foot switch or other actu- 





| 









Denit Fagts 
See the complete line 


at the 1955 Wescon show 
Booths 1812 and 1813 


BASIC ELECTRONIC RESEARCH * O 
ELECTRONIC TEST INSTRUMENTS * NO-GO MISSILE TEST SYSTEMS * AERIAL SURVEYS 


a : MODEL 614 VIVM... 

= ~ Maximum convenience combined with unprecedented 

iam low cost. Plus features include: 21 ranges (28 with p-p 
y eee ere come ete on: 

; 5% on AG; response (with auxiliary probe) to 250 mc. 


“Where accuracy pra 
ICE * AERIAL CAMERAS * ELECTRONIC SYSTEMS 
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ation of spot welders, heat sealers, 
punch presses, washing or molding 
machines, etc. Use of filamentless 
cold-cathode eliminates warm-up time 
for intervals from 0.05 to 7 seconds 
(duration continuously adjustable). 
Simple spdt electromagnetic relay has 
normally-open 10-amp contacts.—G. C. 
Wilson & Co., 1950 Eighth Ave., Hunt- 
ington, W. Va. 


For more 


Timing Pushbutton 


New combination 
push button and 
timer obviates need 
of purchasing sepa- 
rate push button sta- 
tion and timer, elim- 
inates connecting 
wiring. Among ap- 
plications: cascade 
arrangements where 
one unit starts cycle 
and modified addi- 
tional units time out 
successive intervals, 
each energizing cir- 
cuits in turn. Units 
are available in time 
ranges from 10 sec- 
onds to 80 hours, are easily and quick- 
ly set. Dial resets automatically after 
each cycle and repeats within a half 
percent of over-all range.—Seeley In- 
~~ Co., Inc., Niagara Falls, 


For more information circle 322 on inquiry card. 
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DIMENSIONAL GAGING and INSPECTION 





Optical Measuring Machine 


New “Optical Measuring Compara- 
tor 350/60/360°,” made by Askania- 
Werke A. G., is designed for meas- 


uring lengths (to 0.001 mm) and an- 
gles (to 1 sec) of recordings on photo- 
graphic square plates up to 10 x 10 in. 
Measuring range: 14 in. in x-direction 
and approx. 2% in. in y-direction. Ro- 
tating plate carrier allows measuring 
in any direction—Epic Ine., 154 
Nassau Street, N. Y. 38, N. Y. 


For more information circle 323 on inquiry card 


Flatness Gage 


New “Model A-582 B-4 Air Flatness 
Gage” provides a rapid and extremely 
accurate method of checking surface 


=~ i 
flatness. Two essential parts: (1) 
“Dimensionair Air Gage” with “Air- 
probe” universal air gaging spindle; 
(2) Rahn black granite surface plate 
with guaranteed accuracy of 50 micro- 
inches for any 2 ft x 2 ft area (regu- 
lar size 12 x 12 in; others available). 
“AirProbe” is set into center of sur- 
face plate so that contact point ex- 
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tends slightly above surface. When a 
part is placed on surface plate and 
moved across contact point, any varia- 
tion in flatness of part will depress 
spindle a different amount and this 
difference can be read on “Dimension- 
air” dial in increments of 50 or 20 
microinches, depending on model.— 
Federal Products Corp., 1144 Eddy 
St., Providence 1, R. I. 

circle 324 on inquiry card. 


For more information 


Toolmaker’s Microscope 


New “Toolmakers Microscope” is 
said to be “completely universal, yet 
most economically priced as compared 
with similar instruments.” It permits 


5170 


precision measuring of coordinates to 
0.0001 in., angles to 1 minute of arc, 
also radii, concentric circles, screw 
threads, etc. Stand is made in New 
York, optics by E. Leitz, Inc. (West- 
ern Zone Germany).—George Scherr 
Optical Tools, Inc., 200 Lafayette St., 
New York 12, N. Y. 

cle 325 on inquiry card. 


For more informat 


Gage Blocks and Accessories 


New “F-81” gage block set consists 
of 81 steel blocks producing about 
240,000 different gages in 0.0001-in 


steps, minimum 0.200 in and a maxi- 
mum beyond 12 in. Available in 
chrome plate and steel; protective end 
blocks available in tungsten-carbide. 
—Freeland Gauge Co., 9940 Freeland 
Ave., Detroit 27, Mich. 


For more information circle 326 juiry card. 


Beta-ray Gage 


New “Beta Gauge” measures thick- 
ness, or weight per unit area, of a con- 
tinuous running 
strip of material; 
comprises three 
units: a detector 
head and radiation 
source, a control 


5122 


unit, and an amplifier cabinet with 
recorder; actuates a visible or audible 
warning if pre-determined limits are 
exceeded; can be connected with proc- 
essing mechanism to provide continu- 
ous automatic adjustment.—Curtiss- 
Wright Corp., Wood-Ridge, N. J 

Fo ircle 327 on inquiry card. 


For more information c 














New G-E accessory extends practical range Ot x-ray 


spectrography down through SULPHUR 


OW you can get a direct chart record of all 

elements down to atomic number 16 with G-E 
x-ray diffraction units. General Electric has devel- 
oped a helium tunnel assembly for use with the No. 
2 SPG Spectrometer that increases sensitivity . . . per- 
mits for the first time routine accurate quantitative 
analysis of such widely present elements as sulphur, 
chlorine, potassium and calcium. 

Substituting helium atmosphere for air in the 
path of soft x-rays greatly extends x-ray’s fluores- 
cence detection range. For example, the intensity 
of potassium goes up by a factor of 400. The in- 
tensity of radiation is such that low concentrations 
are measurable at levels which depend on the nature 
of the matrix — e.g., about .01 percent sulphur in 





oil. In many instances smaller atomic numbers than 
sulphur may be analyzed, 

Of particular importance to such fields as petro- 
leum, rubber and metallurgy — the new accessory 
can be adapted to existing No. 2 SPG Spectrometers 
with a simple conversion kit. For complete informa- 
tion, see your G-E x-ray representative, or write 
X-Ray Department, General Electric Company, 
Milwaukee 1, Wisconsin. Request Pub. BL-84. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


For more information circle 103 on inquiry card. 
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STATHAM UNBONDED 
STRAIN GAGE TRANSDUCTION 










TEMPERATURE COMPENSATION 
OVER 315 F. INTERVAL 



































PRESSURE ADAPTERS 
FOR CLOSED LINE APPLICATIONS 


NO EPOXY 
RESIN PRESSURE SEALS 


ABSOLUTE PRESSURE 
0-5 to 0-150 PSIA MODEL P130 
DIFFERENTIAL PRESSURE 
2.5 tc 25 and 0-5 to 0-150 PSID...MODEL P131 
GAGE PRESSURE 
)-5 to 0-150 PSIG MODEL P132 






BULLETIN MPT-I 
contains complete specifications 
on the foregoing 
pressure transducer models. 
All matters pertaining to sale or use of 
instruments of our manufacture 
are handled by engineering personnel 
directly from our Los Angeles plant. 
Please feel free to wire or 
telephone us collect whenever we 
may be of service. 


-ircle 104 on inquiry card. 
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MECHANICAL TESTS, FORCE, LOAD, etc. 
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Constant Preloading for 
Fatigue Tester 
New automatically maintained con- 


stant preload equipment, available on 
“Sonntag SF-01-U” 400-lb universal 





fatigue machine, corrects automatical- 
ly for creep which may be produced 
in test specimens while they are being 
subjected to constant fatigue loads.— 
Baldwin-Lima-Hamilton Corp., Phila- 
delphia 42, Pa. 

For more information cle 328 on nauiry card 

Stiffness Tester 


New “Carson-Worthington Univer- 
sal Stiffness Tester’ measures stiff- 
ness and related properties of paper, 





New “Car Weighing Device” pro- 
vides full-automatic control of master 
and intermediate retarders in classi- 
fication yards. It weighs each axle of 
a cut and weight results in energiza- 
tion of corresponding relays in a co- 
ordinating unit. This unit is arranged 
to average the weight of a cut so that 


Railroad Car Rapid 





cards, coated fabrics, metal foils, 
leathers, plastic sheets and films, etc., 
also effects of coatings, treatments and 
dimensional differences in stiffness 
and related properties. Features: easy 
interchange of torsion units to differ- 
ent sample sizes and stiffness values; 
data recorded in gram-centimeter 
rather than relative units; self-check- 
ing; excellent reproducibility.—U. S. 
Testing Co., Inc., 1415 Park Ave., 
Hoboken, N. J. 















n circle 329 on inquiry card 





Leak Detector 


New “Type M-1” of GE mass spec- 
trometer leak detector is smaller, 
easier to maintain and four times 


more sensitive than its predecessor: 
is designed to detect a leak rate of 5 
x 10°” ee of air per second entering an 
evacuated system under atmospheric 
pressure. It can be used selectively to 
locate a specific leak in the presence 
of other leaks, without loss of sensi- 
tivity. Twenty sensitivity runges are 
provided. All components can be easily 
disassembled for cleaning and replace- 


ment. Perfect realignment of mass 
spectrometer tube is assured after 
cleaning and replacement of parts, 


since all components. are aligned on a 
single removable flange. To replace a 
filament requires less than 15 min.— 
Instrument Dep’t, General Electric 
Co., West Lynn 3, Mass. 

oi for stior rcle 330 ‘ nauiry ard 















Weighing System 


retarder operation is governed by 
average cut weight rather than indi- 
vidual axle weight. A variety of aver- 
aging methods can be provided.— 
Union Switch & Signal Div., Westing- 
house Air Brake Co., Pittsburgh 18, 
Penna. 


For more information circle 331 on inquiry card. 








Temperature and Humidity 
Test Chamber 


New “Vapor-Temp,” low-cost me- 
chanical convection controlled-temper- 
ature and controlled-relative-humidity 





506% oe 
cabinet, features 100% accessibility, 
100% visibility, 8-point hermetically 
sealed lead-in terminals and adjust- 
able air flow; controls relative humid- 
ity from 20% to near saturated, with- 
out condensation on test specimen.— 
Blue M Electric Co., 138th & Chatham 
St., Blue Island, Ill. 
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Accounting-machine Tester 


LIMIT 


New automatic tester for assembly- 
line testing of accounting machines de- 
lays feeding of next problem until ma- 


<H-H2rPco 


GUARANTEED 


Mae ke ese eS 
ERROR SPREAD IN MINUTES 
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chine completes cycling, or solution, of 
preceding problem. It simulates the ac- 
tual hand-key operations that an ex- 
perienced operator would perform, but 
without possibility of human error.— 
American Automatic Typewriter Co., 
2323 N. Pulaski Rd., Chicago 39, Ill. 

r more informat e 333 ry card. 
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Viscosimeter 
New “High Shear Viscometer” is 
for testing flow properties of pigment 
suspension in manufacture of paper, 


PENNSYLVANIA 
more information circle 105 on inquiry card. os West Ds 





NEW INSTRUMENTS 





paints, printing inks and, in some 
cases, plastics and food. It represents 
a new approach to design of rota- 
tional viscometers capable of pro- 
ducing high rates of shear, in that it 
uses a pneumatic balance system in- 
stead of springs in measuring and 
recording shearing force in terms of 
torque. Balancing force is established 
by a pneumatic pressure, whose value 
is an accurate measure of torque de- 
veloped by viscous drag. Output air 
pressure, or viscous drag, is recorded 
by “Hagan Ring Balance Gauge,” 
which simultaneously records rate of 
shear.—Hagan Corp., 323 Fourth 
Ave., Pittsburgh 30, Penna. 

For more information circle 334 on inauiry 


Tension Gage 


New “SR-4 Tensiometer,” attached 
on a taut cable by end clamps, meas- 
ures tension by force exerted on an 
adjustable pin that deflects cable mid- 
way between clamps; this force being 
measured by resistance wire strain 


5210 


gages, whose output is transmitted to 
a central indicator or recorder. Avail- 
able for loads up to 5000 lb on cables 
up to %-in diam but can be made for 
other sizes and types of cables.— 
Baldwin-Lima-Hamilton Corp., Phila- 
delphia 42, Pa. 
For more informatior e 335 or 


Sound and Vibration 
Analyzer 


New “Model B L-2109 Third Octave 
Spectrum Analyzer” utilizes narrow 
frequency band analysis to provide 
physical measurement data easily cor- 
related with subjective tests for loud- 
ness of sound or intensity of vibra- 
tion; works in 35-18,000 cps range; 
uses 27 fixed 44-octave band filters 
with associated low-noise high-gain 


sue 
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amplifiers; affords manual or auto- 
matic switching, with data read from 
an indicator or autographed through 
a connection to maker’s “Model BL- 
2304 Level Recorder.”—Brush Elec- 
tronics Co., 3405 Perkins Ave., Cleve- 
land 14, Ohio. 


For more information circle 336 on inquiry card. 


Vibration Meter 


New ‘‘Model 
M6’’ measures 
voltage generated 
by velocity-type 
pickups attached 
to objects or sur- 
faces being test- 
ed, yields quanti- 
tative data on 
amplitude, veloc- 
ity and accelera- 
tion; has input 
connections for 
four pickups, and 
selector switch, 
also jack for con- 
necting to re- 
corder or oscillo- 
scope—MB Mfg. Co., Inc., New -Ha- 
ven, Conn. 
For more information circle 337 on 


Ultrasonic Probes 


Two new “Glennite” ultrasonic 
probes, for measurement of both high- 
and low-intensity ultrasonic power in 
various kinds of liquids, are an- 
nounced: “LU 100” with response 
from 100 ke to 2 Me; and “LU 101” 


519 
100 ke to 3 Me. In 100-800-ke range, 
new probes are accurate measuring 
means for ultrasonic intensities; be- 
yond 800 ke they can be used as de- 
detectors giving approximate values. 
“___Model LU 100” is encased in a solid 
plastic housing; “LU 101” in an all- 
metal and Teflon housing. Special 
units can be fabricated from stainless 
steel.—Vibro-Ceramics Corp., Metu- 
chen, N. J. 


mation circle 338 on inquiry 


Vibration Generator 


New “Model AT-10A” piezoelectric 
high-frequency vibrator, for vibra- 
tional resonance 

testing of elec- 

tron tubes, for 

calibrating accel- 

erometers, etc., 

has a fundamen- 

tal resonant fre- 

quency of 27 kc 

and is resonant- 

* free up to that 

point; handles loading masses up to 
3 oz. Sensitivity 2.3 microinches per 
55 volts input; acceleration range up 
to % G at 1 ke and 50 G at 10 ke.— 
Gulton Mfg. Corp., Metuchen, N. J. 
For more information circle 339 on ry card. 
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LABORATORY EQUIPMENT 
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Spectrofluorometer 


New Spectrofluorometer determines 
spectral distribution of fluorescence 
and efficiency of excitation of fluor- 


5237 


escence; is for selection of wavelength 
of excitation, analysis of spectra of 
fluorescent compounds, and _ fluoro- 
chemical methods of analysis. Impor- 
tant feature is that analyses can be 
made in ultraviolet, visible or infrared 
regions. Instrument can be provided 
with a recording or oscilloscope pres- 
entation.—Farrand Optical Co., Inc., 
Bronx Blvd. & E. 238th St., New York 
7 Ns T. 
For more informat r rcle 34) on 


Vapor-equivalent Apparatus 


New Vapor Equivalent Apparatus 
(developed by Phillips Petroleum Co.) 
is for rapid (10-min.) determinations 
of vapor equivalent in residues from 
natural gas samples, or of any liquid 
with a vapor pressure of more than 4 
mm at temperature of vaporization 
bulb; also determines molecular 
weights; is calibrated with pure hy- 





drocarbons having molecular weights 
between 72 and 150. Optional accesso- 
ries include motor stirrer, thermoreg- 
ulator, power transformer, clamps 
and support stands.—Central Scien- 
tific Co., 1700 Irving Park Road, Chi- 
cago, Ill. 


Sieve Shaker 


New ‘‘Cenco-Meinzer Industrial 
Sieve Shaker,” for mechanical analy- 
sis of industrial materials, or for siev- 
ing heavy mineral powders, light or- 
ganic samples or fine pharmaceutical 
powders, holds up to six standard 
8-in. sieves; can separate a mixture 
by particle size into six components in 
one operation. Owing to unique shak- 
ing motion, accurate separation is ob- 
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METAL FABRICATION 


your 


FALSTROM MAN 


has the answer! 


Since 1870 Falstrom engineers have been serving 
America’s industry. 

For fabrication of large or small shapes to close 
tolerances—in aluminum, sheet steel, stainless steel, 
copper, brass and other alloys—complete design- 
engineering—production service—modern facilities for 
punching, shearing, bending, welding, finishing . . . 

ask your Falstrom man—he’ll have the answer. 

Write for Bulletin 142 or send prints for quotation, 
without obligation. 


FALSTROM COMPANY 42 Falstrom Court, Passaic, N. J. 
PRescott 7-0013 Since 1870 

















107 


August 1955—Instruments & Automation—Page 1267 














, R ference Dats x 


Write for Catalog 2321, ‘‘Flow Meters, 


Indicating, Recording, Integrating, 


Controlling.”’ 








ee oe 


EM 


ation circle 108 on inquiry card. 


_ 


A varied line of Flow Meters for every 
process and distribution application 


Square Root Flow Meter (pictured): single and double 
range types . . . direct and reverse flow . . . with elec- 
tric or pneumatic transmission. 


Evenly Graduated Flow Meter . . . with uniform read- 
ability and accuracy across the entire scale. 


ElectroniK Flow Meter . . . indicates, records, controls, 
integrates, resets control index of another instrument. 


Bell Type Flow Meter . . . for low pressure gases. 


Ratio Flow Controller . . . regulates secondary flow in 
proportion to a primary flow. 

Process Sequence Controller . . . useful for timing the 
addition of reagent to a preset cycle. 


Parshall Flume Meter . . . for measuring flow in open 
channels and weirs. 


Tel-O-Set Miniature Instruments . . . for graphic panels 
and other applications where space is at a premium. 


Area Flow Meter . . . electric meter body for use with 
viscous fluids. 


Differential Converter . . . the mercuryless flow trans- 
mitter with high sensitivity, precision and range- 
ability. 


ny 





Heaey well 


The Brown 


Flow Nieter line 


was designed for 


your 





An important reason why Brown flow meters 
give you better performance is that they were 
designed specifically for flow recording, inte- 
gration and control in industrial processes. Far 
from being step-children of boiler plant in- 
struments, they embody features that fit the 
needs of modern production technology. Their 
design has been refined and perfected through- 
out 28 years of experience in flow instrumenta- 
tion . . . to assure you of the utmost in 
precision, versatility and reliability. 


For measurement, Brown Flow Meters give 
you a complete range of meter bodies to work 
with any fluid at any pressure . . . either elec- 
trical or pneumatic transmission . . . and the 
flexibility of interchangeable range tubes. 


For integration, Brown Flow Meters feature 
accurate, simple electronic flow integration, in 
a design that places no mechanical load on the 
measuring mechanism. 


process applications 


For control, Brown Flow Meters, particularly 
those with square root calibration, offer an 
unequalled variety of control actions to match 
the needs of the simplest to the most complex 
process requirements. 


For service, Brown Flow Meters give you 
basically simple and rugged designs that cut 
maintenance to the minimum .. . plus the 
convenience of prompt assistance in start-ups, 
routine maintenance and emergencies, by 
Honeywell specialists located near your plant. 


Ask your local Honeywell sales engineer to 
discuss your flow applications. He’s well qual- 
ified to give competent consultation ... and 
he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR CoO., 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa.—in Canada, 
Toronto 17, Ontario. 


Honeywell 


BROWN 


IN STRUMENTS 


Fiat we Coutiols 


For more information circle 108 on inquiry card. 





DAVIS 


a complete line of 


GAS 
ANALYSIS 
SYSTEMS 


operating by catalytic com- 

bustion, electro-conductivity, 

thermal conductivity, and 
photochemical reactions. 


Continuous 
ELECTRO- 
CONDUCTIVITY 
GAS ANALYZER 


S of gases 


juantities 


Send for Bulletin 11-70 


Continuous 
COMBUSTIBLE 
GAS ALARM 
SYSTEMS 


the protection of 
property and proc 
against combust 


nd vapors in 


Send for Bulletin 11-36 


y . 


PHOTOCHEMICAL 
OXYGEN 
ANALYZER 


ntinuous measure 


Send for Bulletin 11-40 


INSTRUMENT |} 


DIVISION 


DAVIS INSTRUMENTS 
80 Halleck St., Newark 4, N. J. 
Progressive Manufacturers of 
Gas Analysis Instruments 
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tained quickly and plugging or caking 
of sieves is eliminated. Operates on 
115 v de or ac.—Central Scientific Co., 
1700 Irving Park Road, Chicago, Ill. 
For more information circle 342 on inquiry card. 


Oxygen-flow-rate 
Meter 


New ‘‘Model 1315”’’ 
flowmeter for medical 
applications delivers 
regulated flow of oxygen 
from % to 9 liters/min- 
ute; is suitable for in- 
fant incubators; aids in 
preventing RLF. Needle 
valve facilitates precise 
adjustments. Large red 
graduations on unbreak- 
able plastic housing, and 
ball float, enable at-a- 
glance readings of flow- 
rate.—Hoke, Ine., 231 S. 
Dean St., Englewood, 
Se P 


343 on inquiry ¢ 


Lab Ultrasonics 


Four new ultrasonic laboratory gen- 
erators (console to table types) for 
research and smal! production in bac- 
teriology, chemistry, nutrition and im- 
munology, are available with a variety 
of accessories: glass cylinders for 
small-scale mixing, emulsification and 


Electron 


New “EML-1” electron micro- 
scope enlarges bacteria up to 
200,000 times, enables municipal 
health authorities to reduce to 
hours water-pollution tests 
which heretofore required three 
to five days. Illustration shows 
an “EML-1” at South District 
Filtration Plant of Chicago’s Di- 
vision of Water Purification, 
where it is employed to assure 
effectiveness of filtration and 
chlorinization processes in con- 
verting lake waters into con- 
tamination-free water supply. 
Its shortening bacteriological 
analysis procedures from days 





depolymerization in solution; reflec- 
tors to concentrate a sonic beam; 
multi-chambered funnels for continu- 
ous irradiation of a flowing fluid, etc. 
—Industrial and Scientific Products 
Div., Curtiss-Wright Corp., Caldwell, 
N. J. 

For more nformation e 344 on i 


Automatic Demineralizer 


New ‘‘MA-200 
Mono-column De- 
mineralizer,”’ for 
users of 200 gph of 
high purity water, 
comes as a “pack- 
age.” Once it is in- 
stalled, all operating 
functions are auto- 
matized. Whenever 
effuent’s conductiv- 
ity falls below stand- 
ard, treated water is 
automatically dis- 
charged and lights 
(or other warning 
systems) signal need 
for activation of a 
regeneration cycle. 
Turn of switch then puts unit through 
its regeneration cycle automatically. 
—Penfield Mfg. Co., Inc., 19 High 
School Ave., Meriden, Conn. 
—, re informatior rcle 345 


Hot Plate 


New “Model 1212” laboratory hot 
plate with 12 x 12 in heavy aluminum 
top for general industrial and labora- 
tory use, operates on standard ac volt- 


Microscope 


to hours is particularly impor- 
tant in testing sterilization of 
new mains and in the case of 
disasters when maintenance of 
emergency water supplies is 
vital to community welfare. In- 
strument is used to study incu- 
bated water samples. It permits 
direct magnification of water 
samples up to 30,000 times; and 
photographs taken by its built- 
in automatic camera can be en- 
larged up to 200,000 times speci- 
men size.—Radio Corporation of 
America, RCA Bldg, 30 Rocke- 
feller Plaza, New York 20, N.Y. 
Circle 346 on juiry card 








ages; is rated at 1600 watts. Tempera- 


ture is automatically controlled by 
thermostat adjustable between 100 

to 500° F plate temperature. Pilot 
light indicates “on” and “off”.— 
Waage Electric, Inc., Colfax Ave., 
P. O. Box 148-70 Kenilworth, N. J. 

For more information circle 347 on ina card 


Gas Chromatography 
, Apparatus 


New “Kromo-Tog,” unit-package in- 
strument for gas chromatography, 
utilizes a simplified quantitative meth- 


SREY ON RRS SSE a NC i Re et ‘ 


od of analysis based on differences in 
adsorption affinity of components in a 
mixture. Measured gas samples are 
washed through a column filled with 
an adsorbent: time required for each 
component to be washed is recorded 
and concentration in washing gas is 
measured. Two models, with one or 
two columns. Latter saves time. Illus- 
tration shows only upper part of floor- 
standing instrument.—Burrell Corp., 
2223 Fifth Ave., Pittsburgh 19, Penna. 
F more infor circle 348 on inquiry card. 


mation 


For 


Solvent Recovery Still 


New solvent recovery still is claimed 
to “actually pay for itself in a short 
time by the economical recovery of 







solvents in laboratories where large 
amounts of such solvents are used for 
extraction.” Feature: “RS Three-heat 
Hot Plate” for rapid heating until 
distillation begins and then reduced 
heat to maintain desired distillation 
rate.—Precision Scientific Co., 3737 
W. Cortland St., Chicago 37, IIl. 

For more informat e 349 on inquiry card. 


ation Cir 


Hypo Needle Cleaners 


New “American Needle Cleaners’ 
do a more thorough, dependable and 
faster job of cleaning hypodermic 


’ 

















ideal | 
performance 
pro V@Mece 
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MODEL 
202 
RECORDER 







severest operating 







conditions 







RUPTURE PROOF BELLOWS RECORDERS 
accurately draw a picture story of flow — liquid-level and/or 
differential pressure. Operating from 0-20” W. C. min. to 0-400 
psid max. at safe working pressures to 3000 psig, and in some 
cases to 6000 psig with little or no maintenance. 










For further information request bulletin 








: Model 199 
11¢=4 or contact BARTON sales engin- Bellows 
eers, located in most principal cities. Assombly 

“The Heart 








of all Bartons” 











INSTRUMENT CORPORATION 
INDUSTRIAL INSTRUMENTS 


1429 SOUTH EASTERN AVENUE +» LOS ANGELES 22, CALIFORNIA 
F more informatior rcle 110 on inaquir rd 


















NEW 1000-Series 


BRICE-PHOENIX 


UNIVERSAL 
LIGHT-SCATTERING 
PHOTOMETER 


Measures Absolute Turbidity, Dissymmetry and Depolarization 
of Dilute Solutions of High Molecular-Weight Compounds 


Phoenix Precision Instrument Co. 


3803-05 N. Fifth St., Philadelphia 40, Pa. 
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VERSATILE 


BLUE RIBBONS 
8, 16, 24, 32 contacts 


Thousands of these famous quick-disconnect 
connectors are being used for plug-in 
sub-assemblies, as in computers, where ease, 
speed and reliability are important. Available 
with pin & socket or barrier polarization; 
latter types are available with keyed 

shells and latch-lock cans. 





HEX MINIATURES 
4,5, 7, 9 contacts 


Designed to cover a wide range of 
miniaturized applications by the use of 
interchangeable hardware and contacts. Hex 
nut type has threaded body for panel 
mounting without the use of external shells. 
Locking Clip type permits positive mating 
with Hood & Cable Clamp types. 








RECTANGULAR MINIATURES 
14, 15, 18, 21, 34 contacts 


Extremely small pin and socket types, 
available in numerous contact arrangements. 
Guide pins and bushings for positive 
alignment. 





RECTANGULARS 
11, 15, 20 contacts 


Available with protective aluminum housings 
with top or side cable outlets. Connectors 
have eyelets inserted in the mounting holes 
for extra strength. Interlocking barriers 
prevent accidental shorting. 


aM PHENOL 





NEW INSTRUMENTS 





needles than do hand methods; pro- 
vide electrically-driven shaft for pow- 
er swabbing of needle hubs, and triple- 
sequence flushing by three cleaning 
fluids consecutively forced through 
each needle under 25 psi pressure, 
followed by forced air drying.—Amer- 
ican Sterilizer Co., Erie, Penna. 

For more information circle 350 on inquiry card 


Raman Spectrometer 


New “Model R Photoelectric Re- 
cording Raman Spectrometer” fea- 
tures a Toronto-type helical mercury- 
are excitation source and a coated op- 


tical system for transferring Raman 
radiation from sample tube to mono- 
chromator; operates through 100-3500 
cm—! frequency range. Survey spectra 
can be scanned in 12 min., high-resolu- 
tion spectra in 50 min.—Perkin-Elmer 
Corp., Norwalk, Conn. 

For more informat rcle 351 on inquiry card. 


Variable-speed Stirrer 


New “Model #101,” added to mak- 
er’s T-line” of stirrers, is claimed to 
have “features no other stirrer has.” 
Several used together can replace an 


<_—- Circle 112 on inquiry card. 





















































































expensive multiple stirring unit. It is | 
strong enough to agitate thoroughly | a 

over 5 gallons of water. It has a stain- | 

less steel collet type chuck, continu-|77 7 1 A e 

ous-duty Bodine motor, rheostat with ~~ oe UB lhlrax 
an off position to 5000 rpm, calibrated | . oy 

dial for duplicating speeds.—Talboys |) ~ oa 

Instrument Corp., 13 Ackerman Ave.,| ; 
Emerson, N. J. 


For more information circle 352 on inquiry card. | 
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Scintillation-type AMPHENOL 
Survey Meter | SUBMINIATURE RF CONNECTORS 


New “Model 389H Super Scintillac,” and SUBMINIATURE CABLE 


using interchangeable phosphors to de- 
tect alpha, beta, or gamma radiation, 
has six sensitivity ranges in counts 
per minute, and four time constants. 
Built-in amplifier is provided for op- 
eration of a recorder.—Victoreen In- 
strument Co., 5806 Hough Ave., Cleve- 
land 3, Ohio 


For more information circle 353 on inquiry card. 











Portable Scintillation 
Counter 
New “Model 645 Scintillac” has six 
sensitivity ranges calibrated in counts 


per minute, and four time constants. 2 . 
A number of probes for alpha, beta or Modern instrumentation demands top ef- 








gamma radiation detection can be used : : : . 
interchangeably. Gamma probes for | ficiency—in electrical performance and in 
hand use, or lead shielded and shock mechanical design. New AMPHENOL Sub- 
mounted for aerial or automobile sur- | ; ’ 
veys, and with crystal sizes up to| minax RF connectors and cable meet this 
2 x 2 in can be used. Total weight is | , : 
under 8 lbs.—Victoreen Instrument | demand: Subminax are the smallest, most 
Cons 5805 Hough Ave., Cleveland 8, dependable rf components available. With 
v0. ° ° ° : 
har dante: taineaalan adn Maia Tondiee toed. Subminax you can obtain 500 circuits 
for each pound of weight—compared with 
Prospector’s Counter 8 circuits for equivalent Series N rf con- 
New “Geiger Counter #803” is said nectors! 7 Subminax plugs occupy the 


to be “able to detect ore with as little 


as 0.01% uranium (0.05 milliroent- same space as 1 Series N plug! Available 
gen per hour).” It uses a low-drain in 50 ohm and 75 ohm constant impedance. 
battery-operated circuit, and indicates ; : . 
simultaneously by flashing neon lamp Complete connector line, in either push- 
and headphone clicks.—Electronic In- P : ‘ 
permet ae ggg Withers St., on or screw-on design, includes: straight 
Brooklyn 11, N. Y. and right angle plugs, jack, cable feed 


For more information circle 355 on inquiry card. 


through, bulkhead jack and receptacle. 
Hermetic seal receptacle in screw-on cou- 


Geiger Counters 
plings only. 


Six new Geiger counters meet dif- 
ferent sensitivity and price require- 
ments of non-professional and profes- 
sional uranium prospectors and med- 
ical and industrial laboratory tech- 


nicians. % Simplest are “WF-10A” Cable assemblies with AMPHENOL - 
and “WF-11A” intended primarily for Apis sub 
weekend and vacationing prospectors: miniature coaxial cable easily accom- 


weight 5 lbs. including batteries and 
carrying strap; weatherproof cabinet; 
three sensitivity scales (100, 1000 and two types needed for entire series. 
10,000 counts per minute) ; push-but- 
ton resets to zero and prepares counter 
for a second reading to compare with 
accuracy of first reading; three-way 
indication of radioactivity: relative 
intensity scale in cpm, neon-light 
flashes and (if operator wishes) head- 
phone. %“WF-12A” and “WF-14A” 
are more versatile, with an external 
probe which aids in examining crev- 
ices, test bores, etc., and with a bis- 
muth-type Geiger tube in “WF-14A.” 
% Supersensitive “WF-15A” contains | 
ten Geiger tubes, is suitable for some 
types of prospecting from the air or' 


plished with hand Crimping Tool—only 


AM PHENOLW 


Circle 113 on inquiry card. ——<> 
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from a moving vehicle; includes meter 
response control and cosmic-radiation 
cancellation. ye Most sensitive is 
“WF-16A” which can quantitatively 
measure radiation in certain types of 
surveys from the air and moving ve- 
hicles; withstands rapid temperature 
changes from below zero to 100°F en- 
countered during a day’s work at high 
elevations; is equipped with a bank of 
ten bismuth-type Geiger tubes; can be 
used with an external probe.—Radio 
Corp. of America, Tube Div., Harri- 
son, N. J. 


For more information 





e 356 on inquiry 


Scintillation Spectrometer 


New “Model 513” is a complete sys- 
tem for precision analysis of various 
gamma-emitting radioisotopes, wheth- 


er they occur singly or in mixtures or 
compounds; is designed for use by per- 
sonnel not familiar with ordinary scin- 
tillation equipment. It includes maker’s 
external bench-type Well Scintillation 
Detector and an equipment cabinet 
housing a shielded Linear Amplifier, 
Differential Pulse Height Analyzer, 
Pre-Set Time Scaler and Super-stable 
Scintillation High Voltage Supply.— 
Atomic Instrument Co., 84 Massachu- 
setts Ave., Cambridge 39, Mass. 

— re information e 357 n inauir 


Survey System 


New “DS-7” scintillation survey 
system for aerial and ground radio- 
activity exploration consists of a scin- 


tillation detector with a 3-in sodium 
iodide crystal, a ratemeter, recorder, 
and buzzer alarm to alert pilot or ob- 
server; weighs less than 75 lbs and 
features low (60-watt) power con- 
sumption. Photo shows installation in 
light airplane.—Nuclear Instrument 
and Chemical Corp., 229 W. Erie St., 
Chicago 10, Il. 

nation circle 358 on inquiry card. 


For more informa 
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Deep Drill Hole Logger 


New “Deep Drill Hole Scintilogger” 
for radioactivity logging to 6000 ft. 
provides verified in-hole-out-hole ra- 
diation profiles which indicate deeply- 


buried uranium deposits and identify 
oil-productive zones in new wells as 
well as new productive zones in old 
wells.—The Radiac Co., Inc., 489 Fifth 
Ave., New York 17, N. Y. 

For more information rcle 359 on inquiry card. 


Transistorized Geiger 
Counters 


New “miracle” Geiger counters fea- 
ture packaged plug-in transistor pow- 
er supply that give each instrument a 


1000-hour life on two 1%-volt flash- 
light cells. Instruments are said to 
“weight less than half as much as any 
others of comparable style . . . read 
full scale on ordinary cosmic gamma 
rays ... sell for less than present 
comparable models.’’—Universal 
Atomics Corp., 19 E. 48th St., New 
York 17, N. Y. 


ror more information c 


ircle 360 on inquiry card. 


Survey Geiger Counter 


New “Model 411,” said to be “the 
first completely transistorized Geiger 
counter,” weighs less than 4 lbs; gives 
audible signals in addition to visual 


readings in counts per minute and in 
milliroentgens per hour; operates on 
two 1%-v flashlight cells for over 500 
hours on a continuous use basis.— 
Universal Atomics Corp., 19 E. 48th 
St., New York 17, N. Y. 

OF e 361 on inqu ry cara. 


F ~ e information 


COUNTING and COMPUTING 





Load-stroke Counter 


New “Electronic Load Counter” 
counts only load strokes of presses, 
shears, etc., can also be used with 


5220 


fatigue or cyclic testers to count cycles 
before failure. Pickup is of pressure 
type, can be located 100 ft away.— 
Control Devices, Inc., 8299 East Nine 
Mile Road, Van Dyke, Mich. 

For more information circle 362 on ing 


Two-way Counter 

New “Series 1520 Counter” has two 
coils and actuating means. It adds or 
subtracts. Coils for 24, 48, 110, and 


See ae Sc 


220 v ac or de operation are available. 
Rate 700 counts per minute, and pos- 
sibly higher (final information after 
completing tests of production units). 
Available with 3, 4, 5 or 6 figures, 
reset, or  non-reset.—Veeder-Root, 
Inc., Hartford 2, Conn. 

For more information rcle 363 on inaquir 


Electric Counter 


New “Model 650 Rayconter” can 
display counts of 3600 per minute to 
999,999, actuated over a pulsing cir- 


cuit of any reasonable length, using 
either line or low voltage as specified. 
—Raycon Corp., 226 Harbor Blvd., 
Belmont, Calif. 


For more in ation 


ircle 364 on inquiry card. 


Paired Multipliers 


New “Model 123 Servo Multiplier 
Group” consists of two “Model 123-1” 
single-channel servo multipliers and 
one “Model 123-2”’ power supply. Each 
servo channel is capable of multiply- 
ing 5 variable de voltages by a sixth. 











4% h . 
EASY-TO-READ Bristol Metameter Telemeters at Algonquin Gas continuously record information 
on twelve measurements of static and differential pressures in the Boston area. Bristol Multi- 
plex receivers (bottom row) segregate incoming signals and direct them to proper receivers. 


Continuous, system-wide telemetering 
pays off for Algonquin Gas 


@ conrinvous recemerening Every gas company sells two commodities. Gas — and 





WITH MULTIPLEXIN 


meretineblenaneenn service. Reliable service. Service that builds confidence. 
se ee scalid asaene wate TRaNsMiSsion CENT --.Q Service that turns prospects into customers, customers 
We picssune Taansmrrten eas into friends. 
@ wertaverer static Pressure : | : How to achieve this kind of service? The Algonquin 
lw oa J “of ORs Gas Transmission Company of Boston finds the answer 
“Blk set uchrenambes: - 3 in a Bristol Metameter® Multiplexing Telemetering sys- 
tem. With the help of the Bristol installation, Algonquin 
can supply gas to its customers at pressures which the 
customers have determined are best for their operation 
— with an absolute minimum of service discontinuities. 
Why Bristol equipment? Because Algonquin felt it 
was simply good business to deal with the acknowledged 
leader in telemetering equipment. Let us tell you how 
Bristol’s 65 years of instrument experience can help you, 


MAP SHOWS Bristol telemetering equipment on the Algonquin Gas too. Write for Bulletin M1710 to The Bristol Company, 
Company’s pipeline. 113 Bristol Road, Waterbury, Conn. 4.38 


























BRISTOL'S 


O06 vs rar oFrice 


POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
For more information circle 1914 on inquiry card 
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for the support of instrument tubing 


BOX GIRDER—for long 
unsupported span lengths. 


TUBE RACE—for 
branch run. 


The Instrof System in- 
stalled in a large South- 
West Coast Chemical 
Plant. All fittings are 
stock items which were 
rapidly assembled on the 
job. System is ready for 
placement of tubing. 


Instrof is a system of prefabricated metal trough specifically designed to 
give continuous support and protection to instrument tubing. It is the most 
versatile system of its kind on the market today, and can be readily assembled 
at the job site in an extremely short time. Once installed, it requires no 
maintenance. 

Instrof is available in widths of 3”, 6”, 9”, 12”, 18”, and 24” with a com- 
plete range of fittings for all widths. These fittings enable the system to follow 
walls, change direction and elevation, and to change from one width to 
another—in short, to conform to any plant layout. 

For further information on how the Instrof System can help solve your 
tubing problems, write today for the new Instrof Catalog. Ask for Bulletin J-8. 


The Instrof Bulkhead Bar is a light section of 
channel with 4” brass couplings mounted on 
12" center. It can be used wherever straight 
or angle tube terminal connections are re- 
quired, such as junction boxes, panel boards, 
etc. It is especially adaptable to mounting 
on Instrof sections. The standard bar contains 
40 %4" brass couplings and is five feet long. 
Other sizes can be manufactured to cus- 
tomer's specifications. 


INSTROF 


4923 PENTRIDGE ST. 
INCORPORATED PHILADELPHIA 43, PA. 


For more information circle 115 on inquir 
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5030 


Servo channels can be provided with 
sine-cosine, secant, tangent or special 
non-linear function pots. Frequency 
response with 10% amplitude is flat 
to within + 1 db to 5 eps and to within 

3 db to 12 cps; dynamic accuracy 
0.5% at 0.5 eps.—Dynalysis Develop- 
ment Labs., Inc., 11941 Wilshire Blvd, 
Los Angeles 25, Calif. 
f ‘ ‘ eye | ee e 365 


Computer Tube 


New “Type 6350” 
miniature T-6% twin 
triode for use in high- 
speed digital comput- 
ers, features high per- 
veance, and good power 
handling; has a plate 
dissipation rating of 3.5 
watts per section. Each 
section features a high 
zero-bias plate current, 
sharp cutoff and a sep- 
arate cathode connec- 
tion. Cathode is de- 
signed to operate at low 
temperature and spec- 
ial alloys used in its 
composition minimize 
sublimation and cath- 
ode interface forma- 
tion. —Sylvania Elec- 
trie Products Inc., Em- 

porium, Pa. 


For 


366 


Computer Storage Tube 


New “6571” 3-inch 
storage tube, for use 
in binary-digital 
computer systems, is 
of single-beam type; 
utilizes electrostatic 
focus and deflection, 
has its storage sur- 
face on inner sur- 
face of faceplate 
(requires an exter- 
nal signal-output 
electrode in contact 
with entire area of 
faceplate). Redistri- 
bution writing and 
capacitance -dis- 
charge reading are 
employed. Storage 
surface has relative- 
ly uniform § second- 
ary emission to pre- 
vent “bad spots” on 
which information 
cannot be stored. Fo- 
cused beam has ex- 
ceptionally small ef- 
fective area includ- 

ing fringe of low-density beam current 
and a well-defined boundary (especial- 
ly significant whenever a single stor- 
age element is addressed several times 
before neighboring elements are re- 
generated) .—Radio Corp. of America, 
Tube Div., Harrison, N. J. 


For more information circle 367 on inquiry card, 





Electronic Computers 


Two new “Univac-Scientific” com- 


puters, compatible with commercial | 


“Univac” and “File-Computer,” fea- 


ture metal magnetic tape input me- | 


dium instead of plastic tape which 
could not be used with maker’s other 
models. General storage has been in- 
creased from 17,408 registers to 20,- 
480, through replacement of 1024 elec- 
trostatic registers with 4,096 magnetic 
core registers (far more reliable and 
economical in operation). Basic equip- 


ment: photelectric tape reader, direct- | 


ly-connected electric typewriter, and 


high-speed tape punch; optional: card | 


reader, card punch, Teletype commun- 


ication circuits, graphic visual dis- | 


plays, analog-digital converters for | 


use with measuring pickups, and sig- 


nal circuits to process-actuating mech- | 


anisms.—Remington Rand Inc., 315 
Fourth Ave., New York 10, N.Y. 
Fis mmee Séiinindan . 368 ; 


Random-access Memory 


} 


New “IBM 305” magnetic-dise ran- | 


dom access memory stores five million 
characters, is said to “permit mechan- 
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ization of accounting and record-keep- 
ing previously found impractical ow- 
ing to costs or procedural problems.” 
—International Business Machines 
Corp., 590 Madison Ave., New York 
22, IN. Y- 

369 nquiry card 
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Time-interval Meter 


New direct-reading electronic time- 
interval meter measures short time 
intervals (0.0001 sec to 3 sec): dura- 


tion of an electric pulse, time between 
various combinations of positive and 
negative pulses or electric and light 
pulses. Accessories include a calibra- 
tor (which allows use of instrument 


as an instantaneous frequency meter), | 


| 
} 


BARBER New Wheeleo 
mt) Model 407 Capacitrol 


“STEPLESS” 
ELECTRIC 
PROPORTIONING. 


1—Improved 
product quality 


2—Saves power 
3—Longer equipment life 


4—Lower maintenance costs 


... brings you extra benefits for 
electrically heated furnaces ! 


You can expect the finest temperature control available com- 
mercially when you specify this new Wheelco 407 Capacitrol. 
Here is a completely new form of “‘stepless” electric proportion- 
ing control . . . with ultra-sensitive action which eliminates 
“drift” in control point. Here is an instrument which maintains 
temperature within exceptionally fine tolerances . . . assures a 
constant output rate... and prevents the waste of power and 
fast depreciation of heating equipment caused by stop-and-go, 
on-off control. 


GET NEW DATA BULLETIN 


Get the complete story in Bulletin F-6314-1 which 
describes and illustrates the outstanding new de- 
sign improvements exclusively found in Model 
407. Start getting better quality heating at lower 
cost by sending your inquiry today. 


WHEELCO INSTRUMENTS DIVISION 


Barber-Colman Company 


Dept. T, 1515 Rock Street, Rockford, Illinois 
BARBER-COLMAN OF CANADA, LTD., DEPT. S, TORONTO, ONTARIO, CANADA 


Industrial Instruments «Automatic Controls «Air Distribution Products «Aircraft Controls «Small Motors 
Overdoors and Operators «Molded Products - Metal Cutting Tools -Machine Tools - Textile Machinery 
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in one vibration meter... 


a photoelectric receiver, and a light 

source.—Sunshine Scientific Instru- 

\V | ment, 1810 Grant Ave., Philadelphia 
| 25, Fe. 


For more informa circle 370 on inquiry card. 


... laboratory | Time Meter 


fn m1) aa New “Timeter” 
ACCUrdac J registers total op- 
: erating hours of 

lata’ aa” any electrical 

antlee P | @ TIMETER ~ equipment or mo- 

| # Be tor-driven ma- 


ruggedness BRIS chine, by tenths 





of hours or min- 

utes, then re- 

peats. Knob un- 

; der protective cap 
governs multiple-reset odomoters, per- 
mitting resetting in not more than 
two revolutions. “Timeter” can be 
supplied with registration up to 99,- 
999.9 hours or minutes. Application is 
independent of size of load.—Capeway 
Instrument Corp., Bedford St., East 


Use it for the most critical laboratory work Pickups are available for Bridgewater, Mass. 

...then take it out on the production line either linear or torsional For more information circle 371 on inquiry card. 
; A : x vibration measurements. 

for turbo-prop or jet-engine check-out. CEC’s 

Type 1-117 does both, with a combination of 


accuracy and ruggedness not found in any New Arc-Time 
other meter. It is particularly suitable for air- « fy , ae Totalizer regis- 
. . : \ : ~~ ters duration of 

craft power plant vibration measurements . . . aay | a arc-current; is 
can be used anywhere, even by inexperienced a said to operate 
ae: " & i re £ . with “an accu- 

personnel. Coupled with any CEC precision : racy never before 
vibration pickup, the 1-117’s outstanding a attainable” owing 
flexibility makes it the ideal general-purpose ey, oo 
- beds ‘ parts construc- 

system for measurement or monitoring. ; tion; is complete- 
ly fool-proof; cur- 

rent leakage, or 

any current be- 

low a specified 

amount, will not 

register. Princi- 

ple: current pass- 

. $235 ing through a 

coiled welding ca- 

ili i Ahanin ibe ble sets up a magnetic field which 
triggers a vacuum diode when a speci- 

optional cutoff of low- fied current flows through coil. Trig- 
frequency vibrations at 30, gering action activates ac circuit and 
70 or 110 cps. . . . give you relay starts clock. When current falls 
four meters in one. below a_ specified amount, diode is 
Send for Bulletin CEC again triggered, stopping clock. Two 
1538A-X1. models: “Model 146” (photo) having 
one register, totalizes only time arc 
FREQUENCY (CPS current is in use; “Model 150” has a 
second register to totalize time weld- 
ing generator is in operation, so that 
ratio of two times ene efficiency 
, : oe ; | of welding operation.—Exline Engi- 
When the 1-117’s great versatility is not neering ol 1636 East 6th St., Tulsa, 


needed, investigate CEC’s economical Type Okla. 
1-110B Vibration Meter... standard of in- For more information circle 372 on inquiry card. 
dustry and aviation for over 10 years. 
Bulletin CEC 1505C-X1. | Elapsed-time Indicator 
’ New “Model 7008 Running Time 


Meter” ge erg omy up 

- | to 10,000 hr on a dial-type face; 

Consolidated Engineering weighs less than 6 oz; has a power 
Corporation drain of about 2 watts; is hermetically 

sealed in accordance with MIL-I-7793 

ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL (AER); meets military shock (25 g) 
and vibration requirements. Body di- 

300 North Sierra Madre Villa, Pasadena 15, California ameter 1% in, length 2% in. Unit 
mounts either behind or in front of 

Sales and Service Offices Located in: Albuquerque, Atlanta, Buffalo, Chicago, | mounting panel. Electrical connec- 
Dallas, Detroit, New York, Pasadena, Philadelphia, Seattle, Washington, D. C. tions from back through solder type 
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For more information circle 117 on inquiry card. 
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glass-to-metal sealed terminals. Con- 
centric hands, as in a clock, permit 
reading to better than ten-hour accu- 
racy.—Haydon Mfg. Co., 245 E. Elm 
St., Torrington, Conn. 

circle 373 on inqu 


For more information iry card. 


Sequence Timer 


_ New automatic timer for controll- 
ing a sequence of events comprises 
ten stages, each variable from 10 mil- 


200099000" 


9299939999992 


liseconds to 2 sec in ten steps and 
controlled either automatically or 
manually by switches on front panel; 


TENSIONS 


with the 
new 
Trigger 


SAXL 


Quickly—Correctly 
In Small Space 


METERS FOR WIRES 
YARNS, LASTEX, etc. 


TENSITRON, INC. 


HARVARD, MASSACHUSETTS 


Some territories still open for 
qualified representatives 


For more information circle 220 on inquiry card. 





CORRECTION 


New-product item on The A. H. 
Emery Company’s large-dial 
pressure gage (April 1955 In- 
struments and Automation, page 
548). Accuracy figure of “2 per- 
cent” was printed as it appeared 
in the mimeographed new-prod- 
uct announcement; but the ma- 
ker informs us that it should 
have read “0.2 percent.” 











also contains 5 dpdt operating relays 
and a power source of 77 vde for 
their operation. All relay coil and con- 
tact connections are brought out to 
patchboard on rear panel for easy 
changing of sequences. Timer can be 
commanded optionally by a remote- 
control unit—Chicago Electronic 
Labs., 1214 W. Madison St., Chicago 
1, i. 


For more nforr ation 


circle 374 on inquiry card. 


Electronic Tachometer 


New “Catalog No. 19” features tun- 
ing-fork reference; accuracy 0.2% 
(0.1% with calibration curve). Input 


can be a phototube and light source 
(available with tachometer), an inter- 
rupter, or a conventional a-c electric 
tachometer generator. No mechanical 
connection to rotating shaft; readings 
instantaneous and continuous. Switch- 
ing arrangement provides incremental 
readings on a meter; and a strip-chart 
recorder can be actuated.—Sunshine 
Scientific Instrument, 1810 Grant 
Ave., Philadelphia 15, Pa. 

rcle 375 on inquiry card. 


For more information c 


Speed Reducer 


New. ‘“DOx*’ 
small horizontal 
double-reduction 
speed reducer with 
zine alloy housing 
is available in ra- 
tios of 4:1 to 
1600:1; torque 
capacities of 25 
lb-in to 150 lb-in 

utilizing 1/6 hp. Standard “DOX” re- 
ducers furnished with roller bearings; 
bronze sleeve bearings are available. 
—Ohio Gear Co., 1333 East 179 St., 
Cleveland 10, Ohio. 

For more information circle 376 on 


Motor Speed Controller 


New “Type RM5” provides stepless 
reversible adjustable speed operation 
of de shunt wound motors rated up to 
1/15 hp; operates directly from exist- 
ing single phase ac. power lines and 
maintains constant torque over a wide 
speed range. Standard de motors can 








| tion, process 
| transmission, and aircraft temperature 
| control and remote positioning. Write 
for Bulletin F 3961-4. 


BARBER 


mer | Sensitive 


relays 


help solve control 
problems in wide range 
of industrial applications 


TYPE O 
Octal plug-in 


TYPE L 
Solder-lug 


TYPE HV 
Hermetically 


mounting 
space 


Operating on input powers of 50 to 1000 
microwatts, the Barber-Colman Micro- 
positioner is ideal for use as a null de- 
tector in resistance bridge circuits, a 
differential relay in electronic plate cir- 
cuits, and an amplifier in photo-electric 
circuits. Standard contact arrangement 
is SPDT, null seeking. Can be operated 
in excess of 100 cps. This ultra-sensitive 
polarized d-c.relay has been widely used 
in many control applications ... in nu- 
cleonics, communications, instrumenta- 
control, railway signal 


Barber-Colman Company 


Dept. T, 1415 Rock Street, Rockford, IIlinois 


cle 1318 on inquiry card. 


For more information cir 
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Trimount 


MANOMETERS 


e EASY READING 
e ACCURATE 
e STURDY 


WELL TYPE 
MANOMETERS 


@ Welded steel 
channel 


Enclosed plate 
glass cover 


Red Line 
Pyrex tube 


Front Zero 
adjustment 


DRAFT GAUGES 
with Wall Mounting Brackets 





@ Dust tight glass cover 
@ Adjustable scale 


* fie: tube—compression 
gland packed 


SLIDING SCALE 
U-TUBE 
MANOMETERS 


@ Cast aluminum 
channel 


@ Heavy Pyrex U 
tubes 

@ Leak proof com- 
pression type 
glands 


Write for latest bulletin 
E showing our complete 
line of Manometers. Con- 
tact us for custom made 
designs to help you solve 
your problems 


See our display at the 
Instrument Show, Los 
Angeles, Sept. 12-16 in 
the Western Control 
Equipment Company's 
Booth B-314 


TFeimgeek 


7 WEST LAKE STREET + CHICAGO 12, ILLINOIS 
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be operated through a working range 
of several hundred to one; small mo- 
tors with base speeds of 5,000 to 10,000 





rpm can be used through a speed 
range of as much as 1000:1.—Opad 
Electric Co., 69 Murray St., New 
York 7, N. Y. 

For more information rcle 377 on inquir 


ELECTRICAL MEASURING INSTRUMENTS 





Digital Ohmmeter 


New “Model DO40” is a self-bal- 
ancing bridge that displays 4 digits 
accurate to 0.05% + 1 digit from 0.1 


AL OXMMETER 


ohm to 1 megohm in four ranges. 
Range is indicated by a lighted auto- 
matically-located decimal point and by 
symbol 2 or KQ in extreme right win- 
dow. Average reading time about 1 
second.—Electro Instruments, Ince., 
3794 Rosecrans, San Diego 10, Calif. 
rcle 378 on inquiry car 


Turns Ratio Bridge 


New “Model MC-127” is fed from 
an RC type audio generator and am- 
plifier; has two unknown transformer 











5080 


windings in two legs. Ratio-division 
resistors are in third leg and balanc- 
ing decade resistor is in fourth. Bridge 
ratio arms are accurate to 0.1%. Nor- 
mal operation indicates a single turn 
in a thousand.—Specific Products, 
14515 Dickens St., Sherman Oaks, 
Calif. 
f r 379 


Milliammeter 
New “No. 641” milliammeter, avail- 
able for either ac or dc in all standard 
ranges, features clear polystyrene 
case and 4%-in scale; provides 46% 


oe Re - he 











additional dial area for multi-band 
scales. Case is anti-static treated and 
available with either 4-stud or 2-stud 
mountings. Jewel-bearing movements 
of d’Arsenval or repulsion.—Burton- 
Rogers Co., Sales Div., Hoyt Electrical 
Instrument Works, 42 Carleton St., 


Cambridge 42, Mass. 


> 380 


Miniature VOM 


New “Model 310 Mighty Mite,” said 
to be “the first and only complete 
miniature 20,000 ohms per volt V-O-M 


available for the technician who wants 
a pocket-size unit suitable for wide- 
range testing,” weighs 14 oz with bat- 
tery; is self-shielded for checking in 
strong magnetic fields, has _ inter- 
changeable test prod tips that fit in 
top of unit to become common probe. 
Ranges: de volts: 0-3-12-60-300-1200 
at 20,000 ohms/volt; ac volts: 0-3-12- 
60-300-1200 at 5,000 ohms/volt.— 
Triplett Electrical Instrument Co., 
Harmon Ave., Bluffton, Ohio. 


Extended-range Voltmeter 


New “520-A” performs as voltmeter, 
null indicator, and 60-db decade am- 
plifier independently of line voltage 
interference and external stray fields 
“to an unprecedented degree”; op- 
erates on 50-400-cps power line fre- 
quencies; has full-scale sensitivity of 
1 millivolt permitting measurements 
as low as 100 microvolts (useful in- 








“PIG-TAILORING” 


Prerage 
. . . . @ revolutionary new 


mechanical process for higher 
production at lower costs. 
Fastest PREPARATION and 
ASSEMBLY of Resistors, 
Capacitors, Diodes and all 
other axial lead components 
for TERMINAL BOARDS, 
PRINTED CIRCUITS and “PIG-TAILOR” *. 
MINIATURIZED ASSEMBLIES. 













ENLARGED VIEW 
aT rie 


“SPIN-PIN” ”.. 


The "PIG-TAILOR" plus "'SPIN-PIN" — Accurately Measures, Cuts, Bends, 
Ejects and Assembles both leads simultaneously to individual lengths and 























@©eee2 8 shapes — 3 minute set-up — No accessories — Foot operated — 1] hour 
training time. 
PIG-TAILORING provides: PIG-TAILORING ee 

1. Uniform component position 6. Individual cut and bend lengths. 1. Diagonal cutters. 6. Broken leads 

2. Uniform marking exposure, 7. Better time/rate analysis. 2. long-nose pliers 7. Short circuits from clippings 
3. Miniaturization spacing control, 8. Closer cost control. 3. Operator judgment 8. 65% chassis handling 

4. "S" leads for terminals. 9. Invaluable labor saving. 4. 90% operator training time. 9%. Excessive lead tautness 

5. "U™ leads for printed circuits. 10. Immediate cost recovery. 5. Broken components 10. Haphazard assembly methods 
* PATENT PENDING Write for illustrated, descriptive text on ‘“PIG-TAILORING” to Dept /A8-P 


BRUNO-NEW YORK INDUSTRIES CORPORATION 


DESIGNERS AND MANUFACTURERS OF ELECTRONIC EQUIPMENT 
460 WEST 34th STREET e NEW YORK 1, N.. Y¥. 





For more information circle 120 on inquiry card 


a 
COLMAN 













BECKMAN 





used in RICHOMATIC 
remote television tuner 





F R E E “A Digital,Method 
D A T A for Precise Phase 


Measurements”’ 
F | [ F by ROBERT S. MELSHEIMER 


Complete data on techniques for precise 
phase measurements by digital means, as 
used for synchro and resolver calibration, 
servo'system testing, low frequency 
response studies, etc. Also includes com- 
prehensive discussion of digital measure- 
ment accuracies. 





Write now for free copy; please request “ adel ; _ 
Data File No. 107, address Dept. 8-8. With a “RichO Matic” television remote control, the TV 


viewer can sit in his chair and turn the set on and off, change 
stations, adjust volume, picture and tuning. Coil tuner is oper- 
ated by a Barber-Colman type EYAZ geared reversible motor. 
For reliable, accurate actuation of your products or instruments, 
too, there’s a wide line of high-torque Barber-Colman motors 
up to 1/20 hp. Unidirectional, synchronous, and _ reversible 











| 2200 Wright Avenue * Richmond 3, Calif . with or without gearing ... open or enclosed. Write for 
1 58 data sheets. 
n 
Barber-Colman Company Dept.T, 1215 Rock St., Rockford, Ill. 
For more information circle 121 on inquiry card Sak Ghnid tilbiitiatiemtdieba tink 
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or marine applications 


to schedule 40 pipe. 


one operator. Valves may be 


routing applications. 


\ 


Instrument-Automation Conference & Exhibit, Los Angeles, Calif., Sept. 12-16, 1955 


See Your Packless” Demi” Values assembled aud tested, Gooth 6-306, 








¢ “BANTAM” 500 SERIES 

Throttling “Bantam” Diaphragm Control 
Valves for all standard control valve uses, 
Cv of 0.6 and below, up to 1000 psi and 
500°F, characterized, renewable trim, 31¢ 
stainless steel and teflon only wetted sur 
faces, low in hysteresis, size and weight 
a modern design of control valve. 200( 
series ‘Bantam’ Control Valves available 
for on-off service. 


TUBE AND PIPE CONNECTORS » 
For use in such systems as aircraft 
where 
weight is a factor, these connec- 
tors replace standard flanges. 
Available in various materials, in 
male or female socket or butt 
weld design, for tubing, and up 


4 “DEMI" PACKLESS VALVES 


For services when packing is a problem, mani- 
folding of small valves in one unit, these low 
cost valves have a great popularity. For services 
up to 1500 psi and 500°F., screw, toggle, or 
diaphragm operated, the “Demi” line is ideal 
for panel mounting up to five valves in one 


block. 


WHIFFLETREE OPERATOR » 


Two valves operated simultaneously by 


globe or 


three-way and have a multitude of 
piping arrangements for mixing and 


¢ MANUAL RESET 
Wherever control air on dangerous or toxic 
process flows must be blocked for safety, 
on air failure until manually reset, these 
valves insure against disaster. Standard 


sizes 4" and 4” LPS. 


SAUNDERS VALVES — AIR OPERATED » 
Plastic valves, 2’ and below, metal valves 1’ 
and below, G. W. Dahl Company, Inc. dia- 
phragm operators on these valves provide 
simple, sure automatic operation. Each ap- 
plication must submit full flow information. 


Write us for complete technical information, or the address 
of our representative in your area. 


For more information circle 123 on inquiry card. 
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dications at still lower levels). Ranges 
up to 300 volts, and from —72 to +52 
dbm.—Waveforms, Inc., 333 Sixth 
Ave., New York 14, N. Y. 


For more information circle 382 on inquiry card. 


Vacuum-tube Voltmeter 


New “Type 800-A,” for extended- 
range voltage, resistance, and current 
measurements, has highly degenera- 
tive amplifier circuit said to provide 


5185 


previously unachieved stability. Reads 
ac voltage (15 cps to 100Mc) eight 
ranges 0.1 to 300 volts; nine de voltage 
scales 0.1 to 1000 volts; resistances 
0.2 to 500 ohms with nine multipliers 
from X0.1 to X10 meg, and nine direct 
current ranges 0.001 microamp to 100 
ma.—Technology Instrument Corp., 
531 Main St., Acton, Mass. 
cle 383 on 


nquiry card. 


For more intormation cir 


Portable Oscilloscope 


New “Type 310” is a de-to-4-Mc 
portable (2314-lb) instrument for both 
field and lab. Features include: Wide- 
range sweep circuit—0.5 usec/div to 
0.6 sec/div; accuracy within 3%; 5x 
magnifier; trigger amplitude selection 
or automatic triggering; dc-coupled 
unblanking; vertical amplifier rise- 
time 0.09 usec; accurately calibrated 
sensitivity from 0.1 v/div to 50 v/div; 
sensitivity continuously variable from 
0.01 v/div to 150 v/div; square-wave 
voltage calibrator; 1.85-kv accelerat- 
ing potential on 3-in. crt; regulated 
power supply. Operates on 105/125 v 
60 to 800 cps.—Tektroniz, Inc., P. O. 
Box 831, Portland 7, Ore. 


For more information circle 384 on inquiry 


Oscillograph 


New “PM-20” general-purpose oscil- 
lograph for static or dynamic testing 
of all types of industrial or aircraft 
equipment will record up to 71 indi- 
vidual variables on one oscillogram 


3 











when combined with suitable pickups 
and amplifiers for measurement of 
pressure, vibration, strain, flow, etc. 
Automatic shutter closes as 100-ft 
record holder is released from oscillo- 
graph, reducing possibility of fogging 
records during transportation. Alnico 
magnets in ends of spools make pos- 
sible rapid snap-in positioning of 
spools even in darkness.—Instrument 
Dep’t, General Electric Co., West 
Lynn 3, Mass. 


For more information circle 385 on inquiry card. 


ELECTRICAL TESTING 
EQUIPMENT 


Line-quality Tester 


New “Model 397 Line Current-ca- 
pacity Tester” determines adequacy 
(or inadequacy) of a 115-volt power 








line to furnish any value of motor- 
starting current from 13 to 50 am- 
peres.—Simpson Electric Co., 5200 
W. Kinzie St., Chicago 44, Ill. 

circle 336 on inqui-y card. 


For more information 


Battery Tester 


New “Model 584,” designed as a 
battery sales merchandising aid as 
well as a tester of new, used inven- 
tory batteries, tests all A and B port- 
able radio batteries and equivalent 
types under actual receiver conditions 
without requiring them to be installed 
in the equipment; also tests hearing- 
aid, lantern and radiation counter bat- 
teries, and has a spare position for 
adaptation to testing other types.— 
Electronic Instrument Co., Ine., 84 
Withers St., Brooklyn 11, N. Y. 
inf rcle 387 on inquiry card. 


For more information c 


Tester-rejuvenator for 
Cathode-ray Tubes 


New “Model 101F Cathode-Reju- 
venator-Cathode Ray Tube Tester” 
not only tests CRTs but also repairs 
them; is said to “embody an array of 
features never before combined in a 
single instrument.” Rejuvenation 
process provides assurance of rejuve- 
nation accuracy, with grid structures 
unharmed during processing. Avail- 
able in 8x8x3 in gray steel case, or in 
luggage-type case with space for 
leads.—Authorized Mfg. Co., 919 Wy- 
ckoff Ave., Brooklyn 27, N. Y. 


For more information circle 388 on inquiry card. 


Millimicroammeter for 
Insulation Tests, ete. 


New “Model 63 TAKK Ultra Sen- 
sitive Current Meter,’ for measure- 
ment of leakage currents through in- 
sulation at any voltage level, weighs 
8 lbs; measures only 9 x 6 x 5% in.; 
measures direct currents from 0.001 
to 1000 microamperes with accuracy 
said to be “previously obtainable only 


| There is no one “‘cure all” for system instability. The desired stability of a 
servo loop is attained through the proper selection of components that satisfy 
the various conditions under which the loop will operate. Kearfott offers four 
basic motors and combinations for providing system stability. All feature high 
speed of response; Jow inertia and high stall torque. 


SYSTEM 
‘STABILITY 






(shown } size) 





KEARFOTT COMPONENTS 
INCLUDE: 


Gyros, Servo Motors, Synchros, 
Servo and Magnetic Amplifiers, 
Tachometer Generators, Her- 
metic Rotary Seals, Aircraft Navi- 
gational Systems, and other high 
accuracy mechanical, electrical 
and electronic components. 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


(shown % size) 





SERVO MOTORS: Servo motors with high torque 
to inertia characteristics possessing (built-in) 
inherent damping ranging in size from %" to 
1%" diameter are available. Low speed, low 
power motors for use in simple instrument servos 
where high damping and/or low time constant is 
required can also be provided. 


VISCOUS DAMPED SERVO MOTORS: Provide 
integral viscous damping for simple instrument 
servos. Any degree of damping can be provided. 
These units reduce no load speed of standard 
motors to 50% or 75% of normal, providing 70% 
or 50% of critical damping respectively. 






(shown approximately 
'% size) 









INERTIAL DAMPED MOTORS: Integral inertial- 
ly damped motors for use in high speed and/or 
high gain servo systems—damping on acceleration 
or deceleration basis with little loss in normal 
no load speed. These units make possible system 
cut off frequencies up to 25 cps using magnetic 
amplifiers. 


SERVO MOTOR TACHOMETER GENERATORS: 
For system stabilization by voltage feedback from 
an integral tachometer generator. May be ob- 
tained as damping generators for use in simple 
rate servos or as rate damping generators for use 
in very high gain systems. The latter feature high 
linearity, high output and maximum output to 
fundamental null ratios. 


These servo motors are suitable for most exacting 
requirements. Write today for descriptive bulletin 
giving data of components of interest to you. 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 
. Soles and Engineering Offices: 1378 Main Avenue, Clifton, N. J. 
‘Midwest Office: 188 W. Rondoiph Street, Chicago, lil. South Central Office: 6115 Denton Drive, Dallas, Texas 
, West Coast Office: 253 N. Vinedo Avenue, Pasodena, Colif. 


For more 


nformat 


n circle 124 on inquiry card. 
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CCAIR CHILLER 

Provides 4 to 50 Ibs. or more of air per 
minute at —70° F or lower continuously 
without dryers at pressures to 15 psi 
or higher. Elevated temperatures also 
available. Rapid raising and lowering 
of temperature can be provided as 
well as vacuum pump equipment for 
simulating cold air at high altitudes. 
Complete unit custom designed with 
automatic defrost. 


. 4 LIQUID CHILLER 


Conditions any liquid — fuel, corrosive 
or non-corrosive — at pressures to 
1000 psi and higher with flows of 
100,000 Ibs. per hour if required. Tem- 
peratures of —70° F or lower or 
elevated temperatures if required. 
Other American Research test facilities 
include simulation of Altitude, Tem- 
perature and Humidity in any combi- 
nation, Sand and Dust, Explosion, 
Rain and Sunshine and Fungus, as 
well as Industrial Processing Equip- 
ment and a new line of Hydraulic Test 
Stands. 


Write for complete catalog. 


AMERICAN KESTARCH 


CORPORATION 
383 BROOK ST. BRISTOL, CONN 


For more informat e 125 on inquiry card. 
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with a delicate suspension galvatoni- 
eter.” Resistance measurements up to 
150,000,000 megohms can also be 
made. “Model 63” is suitable for de- 
termining condition of insulation and 
for other applications in industry and 
research. With a suitable multiplier 
resistor, it can be used as a high-resis- 
tance voltmeter (up to 100 megohms 
per volt).—The Hew son Co., Inc., 443 
Broad St., Newark ! 2. N. J 

For more information » 389 on inquiry card 





Pulsed Carrier Generator 


New “Rada-Pulser Sr.” can be used 
as a pulsed carrier, variable-cw or 
video-pulse generator; covers 12 to 
80 Me. range in five overlapping 
bands; provides a wide choice of pulse 
widths and repetition rates; can also 
be used with an oscilloscope or syn- 
chroscope to obtain a display of 
steady-state and transient response of 
RF and IF amplifiers; is designed for 
rack mountings.—Kay Electric : ae 14 
Maple Ave., Pine Brook, N. 

For more information cir - 390 
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Mixer-amplifier 
New “Model JG1” portable traii- 
sistorized mixer-amplifier is a_ field 
pickup unit designed primarily for 


broadcasting and recording use. Power 
supply: ten hearing aid mercury cells. 
High level mixing by two input pre- 
amplifiers followed by two stages of 
stable amplification—Baird Associ- 
ates, Inc., 33 University Rd., Cam- 
bridge 38, Mass. 

For more information circle 391 on inquiry 
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Electronic Switch 


New ‘‘Type 
650” is a portable 
(10-lb) instru- 
ment which 
makes possible 
simultaneous 0 b- 
servation of two 
recurrent pat- 
terns on one 
scope screen. Rel- 
ative positions of 
pattern can be 
varied so that 
they are super- 
posed on each other or separated by a 
desired amount. Switching rate con- 
tinuously variable from 10 to 20,000 
per second.—Chatham Electronics 
Div., Gera Corp., Livingston, N. J. 
For more informat 392 


Conductor R-f Probe 


New “91129-1 Current Probe” does 
not require direct connection to con- 
ductor being investigated for radio- 
frequency current and interference. 


It has a nominal output impedance of 
50 ohms; is usable from 20 cps to 25 
Mc. and rejects any external pickup 
from conductors not passing through 


Co., Inc., 6644 Santa Monica Blvd., 
Hollyw ood 38, ee. 


Oscillograph Galvanometers 


New ‘‘High- 

Performance’”’ 

galvanometers 

permit accurate 

recording of dy- 

namic signals up 

to 200 cps with- 

out amplifiers. 

Types are availa- 

ble for direct con- 

nection to com- 

monly-used 120, 

180, and 350-ohm 

strain gages and 

resistance - type 

pickups. Some 

are electrically 

interch angeable 

_ with maker’s “7- 

300” units; others feature exception- 

ally high sensitivit y.—Consolidated 

Engineering Corp., Pasadena 15, 

Calif. 

car mare formatior e 394 or 


Band-pass Filter 


New “Model 310-AB” is a continu- 
ously-adjustable filter with unity pass 
band gain and 24 db/octave slopes 


— 
 —_— 


outside pass band. Peaking is used to 
reduce attenuation at cut-off fre- 
quencies. High and low cut-off fre- 
quencies independently adjustable 
from 20 cps to 200 ke, providing maxi- 
mal flexibility of adjustment of band 





“GERVRITE 


THERMOCOUPLE 
HEAD 


the head that’s ahead 
in every way... 


This new ‘‘Serv-Rite’’ thermocouple head 
is actually small enough to be held com- 
fortably in the palm of your hand. But 
size is only one of the many features that 
make this thermocouple head really ex- 
traordinary. It is loaded with installation 
and service conveniences that any user 
of thermocouples will appreciate at once. 


The body is of malleable iron, cad- 
mium plated for durability. A new type 
friction lock assures easy removai or 
tightening of the cap—a quarter turn 
does it. An asbestos gasket makes the 
head dirt- and moisture-proof. With a 
choice of 2”, 34”, or 1” IPS opening 
for the protecting tube, you can standard- 
ize on one style head. 


The connector block is of a material 
especially selected to withstand, without 
damage, temperatures up to 900° F. in 
continuous service. Improvements over the 
conventional type of inserts greatly sim- 
plify the making of the lead wire connec- 
tions. The complete thermocouple ele- 
ment, including connector block, can be 
easily withdrawn for inspection. 

Install a ‘‘Serv-Rite’’ thermocouple 
head and see for yourself how much 
better it really is. 

Write for complete details 


‘GORDON: 
>% SERVICE:S: 


CLAUD S. GORDON CO. 


Manufacturers « Engineers * Distributors 
Thermocouples & Accessories * Temperature Control 
Instruments + Industrial Furnaces & Ovens 
Metallurgical Testing Machines 


609 West 30th Street, Chicago 16, Illinois 
2025 Hamilton Avenue, Cleveland 14, Ohio 


NOW! ULTRA-HIGH 
PRECISION 
POLYSTYRENE 
CAPACITORS 


as low as 
0.1% tolerance 


in most values! 


Check these 
outstanding features: 

¢ Capacitance Available - 
0.05 to 10.0 MFD 

¢ Voltage Available - 
100 to 400 VDC 

¢ Insulation Resistance - 
10¢ MEG. /MFD 

* Temp. Coeff. - 
100 P.P.M. per °C 
(—20° to 140° F) 

¢ Dielectric Absorption — .015% 

* Dissipation — .0002 


Special values to close 


0.5 MFD, 124" x 14" x 1%" 


tolerances — our specialty 

Join these other leading firms 

7 , in specifying Southern Electronics’ 
0.05 MED. 12%" x 7" x0" precision polystyrene capacitors 
for your most exacting 
requirements: Reeves Instrument 
Corp., Electronic Associates, Inc., 
Convair, Berkeley Scientific, 

a Bie M.LT., Calif. Inst. of Tech., 
POLYCON 


and many others. 


Write for complete catalog - 


SOUTHERN ELECTRONICS 
: a yprorattc W 


239 West Orange Grove Ave., Burbank, Calif. 


Visit us in booth #333 Wescon Show Aug. 24-26, San Francisco 
Eas ‘ e 127 on aaa 
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PALMER 


Presents 


an outstanding 
improvement in 


DIAL THERMOMETERS 


external 
calibration 


Full 312" Dial Face 





No Sector 

No Pinion 

No Linkage 
Constant Accuracy 
Easy Readability 


Consult Your Classified Directory 


WRITE FOR BULLETIN 350 


PALMER 


THERMOMETERS, INC. 


For more information circle 128 on inquiry card. 
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center frequency and band width. In- 
ternal hum and noise less than 1 milli- 
volt. Calibration accuracy 10% (+5% 
available on special order).—Krohn- 
Hite Instrument Co., 580 Massachu- 
setts Ave., Cambridge 39, Mass. 

Fo e 395 on inquiry card. 


or more information circ 


Oscillator Sweep-drive 


New “Type 1750-A Sweep Drive” 
replaces point-by-point frequency 
analyses by using a mechanical hand 
which turns an oscillator dial back 


and forth. Speed is adjustable from 
% to 5 cycles per second; sweep arc 
from 30 to 300 deg. Drive also pro- 
vides a sweeping voltage, proportional 
to shaft angle, applied to CRO’s hori- 
zontal deflection plates. % “Type 1263- 
A Amplitude-regulating Power Sup- 
ply” keeps oscillator output constant 
as frequency is swept.—General Radio 
Co., 275 Massachusetts Ave., Cam- 
bridge 39, Mass. 

For more information rcle 396 on inquiry card. 


Slotted-line Sweep-drive 


New “Type 874-MD  Slotted-line 
Motor Drive” can drive probe carriage 
of “Type 874-LBA Slotted Line” at 


varying rates over distances from 1 
to 47 cm.—General Radio Co., 275 
Massachusetts Ave., Cambridge 39, 
Mass. 

For more information circle 397 on inquiry card. 


Traveling-wave-tube 
Amplifier 
New X-band tube features broad- 
band electronically tuned oscillations 
from 7 to 14 kMc, accomplished by 
single voltage without complementary 


£ 


Now, an Engineer’s 
Precision Optics 


Design Kit 


HTL’s 


Houston Technical Laboratories offers 
engineers, chemists, and physicists an 
optics design kit from which to experi- 
ment and determine their exact optical 
requirements. The OP-KIT contains 
19 selected optical components (see 
photograph). 

A fitted pocket case (998 "x 3”"x 15%”), 
the OP-KIT is a convenient and per- 
manent specimen library. The part 
number, exact dimensions, and specifi- 
cations of each component are printed 
in the box cover for ready reference. 
All optic samples shown are ready for 
immediate delivery in any quantity. 
And from HTL, you receive Custom 
PRECISION at PRODUCTION PRICES! 


price of $ 50 

OP-KIT 49 

complete ppd. 
HTL is also your most dependable 
source for custom precision optics. 
Whatever your specialized require- 
ments, they will be filled to the most 
exacting specifications and promptly. 
We welcome your inquiries. 


ORDER YOUR OP-KIT TODAY 


HOUSTON 
TECHNICAL 
LABORATORIES 


A Subsidiary of Texas Instruments Incorporated 
2424 Branard * Houston 6, Texas, U.S.A. 


For more information circle 129 on inquiry card. 
















mechanical adjustments; is suitable 
for swept signal generators for auto- 
matic testing, swept local oscillators, 
and wide-band transmitter-receiver 
applications. It can be swept across 
X-band in less than one microsecond. 
Characteristics: 300 to 3000 volts, 12 
milliamps current, and 10 milliwatts 
output. X-band voltage requirements 
450 to 2000.—Huggins Labs., Inc., 711 
Hamilton Ave., Menlo Park, Calif. 


For more information circle 398 on inquiry card. 


H-f Transformers 


New miniature 
power transform- 
ers for 400 cycles 
and higher fre- 
quencies are avail- 
able with output 
power ratings up 
to 15 va with mul- 
tiple windings 
from 1 to 500v; in 
miniature metal cases or plastic-en- 
capsulated to satisfy MIL-T-27.—Hy- 
cor Co., Inc., 11423 Vanowen St., N. 
Hollywood, Calif. 


For more 





information circle 399 on inquiry card. 


Gain-standard Antennas 


New parabolas (illustrated), horns, 
dipoles, and dipole arrays with preci- 
sion gain calibration to 0.2 db, for 


re 
















precise determination of propagation 
gain, cover spectrum from 100 Mc to 
50,000 Me.—Color Television, Inc., 952 
E. San Carlos Ave., San Carlos, Calif. 


For more information circle 400 on inquiry card. 


Portable Rotary Supply 


New ‘‘Carter-Pak” self-contained 
rotary power supply is desirable as 
“110 volts in a suitcase”: 12-v aircraft 
storage battery, frequency-controlled 
de to ac rotary converter, and battery 
charger which plugs into any ac outlet 
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has a complete line of relays, 


timers and time 
switches to assist 


RELAYS 


At AEMCO we specialize in both the design and 
manufacture of relays to your mechanical and 
electrical specifications. Should one of hundreds 
Of stock AEMCO relays fail to meet your special- 
ized requirements exactly, we will design and 
1 build a unit not only to meet, but to exceed those 
specifications. 

@ Open or can types 

@ Miniatures and sub-miniatures 


@ Power Relays 
i @ Delayed make or break types 
» @ Circuit control rela}s 


@ Current and potential relays 







For detailed information on the complete AEMCO 









S54 STATE STREET © 


For more information 









relay line, write for ydur copy of Reldy Catalog H. 


AUTOMATIC ELECTRIC 
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Specialists in the control field for more 
than 30 years, AEMCO engineering offers 
you fresh, new ideas ... ideas that save 
you money in automatic control . . . ideas 
that save you valuable time. Yes, AEMCO 
is selling service as well as a complete line 
of relays and both automatic re-set and 
sequence timers. 


AUTOMATIC RE-SET AND 
SEQUENCE TIMERS 


Now control that vital operation . . . avtomati- 
cally! Available in many different models with 
automatic or manual reset, AEMCO industria! time 
controls help eliminate waste ... help speed up 
production. Variations are available on standar 


cycling models ... dials are easy to read, easy 
to set. 
@AR and MAR—Automatically re-cycles at end 


of cycle 

@ARD and MARD—Re-cycles with an interrup- 
tion of current 

@ ARR—Repeating cycle 

@ MARA—Two circuits—both closed and open. 
Circuits completely adjustable 

@No. 400—Sequence timer. Momentar 

automatic stop or continuous cycling. 

ber of circuits. 


start— 
ny nume 


For detailed information on AEMCO industrial 
time contcols, write for your copy of AEMCO’s 
Time Control Bulletin. 






MANUFACTURING CO. 
MANKATO, MINNESOTA 
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GENISCO MODEL B G-ACCELERATOR , 


A precision 
centrifuge for testing 
reliability of 
electronic components 
under simulated 
operational G-loadings 


a 


MEETS MIL 5272A PROC. IT 
a tG ial @ Vile), bse). 
ACCELERATION TESTING 


Simple operation—To operate, simply 
mount test object, connect slip rings and 
accessories, push “start” button and turn 
handwheel to desired r.p.m. Quick, easy 
operation makes the Model B particularly 
suited to large quantity test programs. 
Extreme accuracy —The Vickers Hydraulic 
Transmission provides smooth, constant 
boom rotation over full r.p.m. range. Wow 
is less than 0.5% of set speed above 10 
r.p.m. Drift at any set speed above 10 
r.p.m. is less than 0.1% per minute. 
R.P.M. easily measured—A tachometer and 
timer and counter for measuring rotation 
rates are standard equipment. A strobe 
unit which measures exact boom speed 
(within accuracy of line frequency) at 90 
settings over the full r.p.m. range is avail- 
able as optional equipment. 

G-range of 0.017 to 120 G's — Boom rota- 
tion speed is infinitely variable from 5 to 
420 r.p.m. Radius of gyration ranges from 
19” to 24”, 

Rugged construction—Heavy cast-and-fab- 
ricated structure and adequate safety fac- 
tors assure maximum operator safety, long 
life, minimum maintenance. 


Now four Genisco G-Acceleraters! 


Traoius 0 
GYRATION 





MODEL 


UMBER| G-RANGE CAPACITY 








B78 |0.017 to 120} 25 ibs. —8” cube 
C159 | 0.024 to 75 | 100 Ibs.—24” cube 
D184 1 to 800 
E185 | 0.01 to 60 








6 1-Ib. objects 
300 Ibs. —30” cube 























Optional equipment... additional inter- 
nal and overhead sliprings, air system, 
optical system, and other accessories are 
available for Genisco G-Accelerators. 
Write to Genisco, Inc., 2233 Federal 
Avenue, los Angeles 64, California, for 
detailed specifications. 


RELIABILITY FIRST 


INCORPORATED 


For more information circle 1319 on inquiry card. 
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to replenish battery when required.— 
Carter Motor Co., 2644-A N. Maple- 
wood Ave., Chicago 47, Ill. 


For more information circle 401 on inquiry card. 


Regulated Power Supplies 


Four new basic designs in maker’s 
“Laboratory Grade” line of 32 models 
have been modified to meet MIL-E- 
4158A (USAF) so that equipment de- 


rr 


signers, who are furnishing ground- 
base equipment to meet this new MIL- 
SPEC, can obtain stock power sup- 
plies for any fixed output voltage (ad- 
justable + 25 volts) from 0 to 1200 
volts in three standard current 
ranges: 300, 600, or 1200 ma maxi- 
mum. Regulation 0.25% line or load; 
standard ripple 4 mv rms.—NJE 
Jorp., 345 Carnegie Ave., Kenilworth, 
N. J. 


For more information circ 


e 402 on inquiry card 


ELECTRICAL and ELECTRONIC COMPONENTS 





Film-type Resistors 


New “Series 850” metal film resis- 
tors feature increased maximum val- 
ues (1.2, 2.2 and 3.0 megohms for 14-, 
1- and 2-watt ratings) ; also extremely 


Series i = 

a __w 

Series =e ‘ 

ae 
low reactive component of impedance. 
% New high-temperature “Series 
850T” can be used at 150°C (302°F) 
at full rated power; feature tempera- 
ture coefficient beiow 400 ppm/°C, 
unique for film-type units—The Dav- 
en Co., 191 Central Ave., Newark 4, 
N.. de 


ore information cir 


e 403 on 


Trimming VDRs 


New “Acetrim” 
subminiature pre- 
cision wire-wound 
voltage-dividing 
resistors, for use 
as trimmers, can 
operate in ambi- 
ent temperatures 
between —55°C 
and 125°C; are 
available in re- 
sistance values 
from 10 to 50,000 
ohms; feature a 
new shaft lock. 
All units are com- 
pletely sealed against sand, dust, etc., 
are moisture-proofed and fungicide 
treated, meet MIL and JAN specs.— 
Ace Electronic Associates, 125 Rogers 
Ave., Somerville 44, Mass. 


F re information circle 404 on inquiry card. 


Actual size 


Subminiature VDRs 


New “Series C- 
Asti! 078” voltage-di- 
viding resistors 
weighing % oz. 
and with %-in. 
diameter have 
many features of 
full size units, in- 
cluding multiple- 
finger contact 
brushes, gold con- 
nectors, and 320 
electrical rotation, housings complete- 
ly enclosed. Units can be ganged and 
independently phased. Also available 
with special torque ratings, ball-bear- 
ings, special tolerances and other re- 
quirements for any linear or non- 
linear function.—DeJur-Amsco Corp., 
45-01 Northern Blvd., Long Island 
City 1, N.Y. 


For more information circle 405 on inquiry card. 


Ball-bearing VDRs 


New 2-in high- 
precision “Series 
BC-200”’ units 
feature lower 
starting and run- 
ning torque than 
preceding series, 
also minimized 
radial shaft play 
and backlash be- 
tween ganged sections, whence more 
accurate solutions of mathematical 
equations. Average starting torques 
do not exceed 0.5 oz-in per unit.—De- 
Jur-Amsco Corp., 45-01 Northern 
Blvd., Long Island City 1, N. Y. 
For.wiore e 406 


nformation 


Rotation-type VDRs 


New “S 1-5000 Series” single-turn 
voltage-dividing resistors comprises 
nine models, wide range of specifica- 
tions, %-in to 3-in diameters. One-inch 


ee 5136: 
continuous mechanical rotation units 
are gangable as shown; electrical ro- 
tation, 352 + 5 deg; resistance values 
5 ohm to 50 K; standard resistance 
tolerance 5%; standard linearity tol- 
erance 2%; power rating 144 watt.— 
General Scientific Corp., 12027 Vose 
St., N. Hollywood, Calif. 

nformation circle 407 on inquiry card. 


For more 


Transistorized Flip-flop 


New “Type 200 C5” encapsulated 
plug-in transistorized clamped flip- 
flop with unusually low power and 
space requirements is suitable as a 
subminiature plug-in binary element 
for computer applications; is said to 
use “an entirely new concept of print- 
ed circuit design.” It is a bistable cir- 
cuit including two junction transis- 
tors, two input diodes, and four clamp- 
ing diodes, measuring 15 x 15/16 in. 
and with a standard 7-pin miniature 
tube-type plug-in base.—Sprague 
Electric Co., 343 Marshall St., North 
Adams, Mass. 

rn ircle 408 on inquiry card. 
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Pulse Transformers 


New line of miniature pulse trans- 
formers comprises two distinct types: 
(1) a series of metal case designs 
with approved type glass seal ter- 





Pariscopes 


For 


“HOT SPOT” 


Remote Observation 


A custom designed industrial periscope 
is very often the answer to “Hot Spot” 
remote control handling, instrumenta- 
tion and observation. We have designed 
and manufactured many such peri- 
scopes. 


lf you have a problem calling for a 
periscope or for any precision optical 
system, check with us. For nearly half a 
century Kollmorgen has designed, de- 
veloped and manufactured precision 
optical products including Industrial and 
Naval Periscopes, Fire Control Devices, 
Projection Lenses and Navigational In- 
struments for Industry and for the Armed 
Services. 


Send for Bulletin 301 


” 


CORPORATION 


Plant: 347 King Street, Northampton, Mass. 
New York Office: 
30 Church Street, New York 7, New York 


For nformation circle 132 on inquiry card. 
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eeeeeeee 


| th 
Cold, 0. Bockman OXYGEN ANALYZERS 


iE 


Pictured is th 
finest for 


ON OPERATIONS LIK 


e Model G2 Recording Analyzer— 
precise oxygen measurement. 


E THESE...MAKE SAVINGS LIKE THESE 


~o- 











a 


PROCESSING 


AIR LIQUIFRACTION AND 
PRODUCTION OF HIGH PURITY GASES 


Better product quality 
with minimum oxygen or 
air contamination 





SAFETY 


PRODUCTION OF HYDROGEN, 


ACETYLENE, ETC. 


Control explosive atmospheres, 
reduce fire risks, minimize plant 
and personnel hazards 





PRODUCT PROTECTION 


RESIN KETTLES, COLOR PIGMENTS, 


PRODUCT STORAGE, ETC. 


Reduce oxidation, maintain 
product standards with 
controlled purge systems 





AMPLIFYING 
& BALANCING 
CIRCUIT 


FEATURES OF THE G2 


Many ranges: Full scale ranges 0-0.1%, 
0-0.5%, 0-1% O2 and others for low 0; 
concentrations. Ranges 90-100%, 95- 
100% 02, etc., for high 02 concentra- 
tions 

Multi-Ranges: Any instrument may be 
supplied with two or more ranges 


Note: For ranges wider than 0-5% 
O., ask about the Model F3 Analyzer. 
See Our Boot! 





Unique Operating Principle 
The various applications highlighted above are only a 
few of the many ways Arnold O. Beckman Oxygen Ana- 
lyzers—industry’s great new profit builders—are being 
used by progressive operators to boost profits, cut costs. 
These are the only oxygen analyzers that continuously 
measure process streams by an advanced magnetic prin- 
ciple that provides direct physical measurement of the 
oxygen itself —not of some secondary relationship. 
Heart of the unit, as illustrated, is a dumbbell-shaped 
test body suspended in a magnetic field. Sample gas sur- 
rounding this test body causes it to rotate in the field, 
depending upon the oxygen content of the gas. The move- 
ment of a light beam, reflected by a small mirror on the 
test body, is measured by simple electronic circuits... 
and the result indicated directly on a conventional re- 
corder or indicator. It’s simple, positive, accurate! 


No chemicals — filaments —catalysts 
cams—complicated mechanical parts! 


Send for Helpful Free Literature which describes this 
unique operating principle in detail—explains its many ad- 
vantages and applications. When writing, outline your par- 
ticular operations—we'll gladly supply specific information. 


Ask For Data File 15G-85 


Unnold, 0. Bockman 


Instrument 
1020 MISSION STREET 


SOUTH PASADENA, CALIFORNIA 


hs 419-420 at the September ISA Show. 
information circle 133 
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% Closest Control % Manual Reset 

% Save power % Simplest Operation — 
Knob 

%* Prolong Heater Life einen 


& Adjustable Band *% Least Maintenance 
See us in L.AA—Booths +B448-B449 


Without tubes or relays, this unique 

instrument modulates input to suit de- W E © T é { /, y 
mand. Proved in wide use. Write for i VMITMAIMI CIA 
Bulletin JS. CORPORATION 


CHICAGO 
SALES OFFICES IN PRINCIPAL CITIES 


4355 W. Montrose Ave. 
Chicago 41, Illinois 


For more information circle 134 on inquiry card. 


ANALOG COMPUTER ENGINEERS 


Bendix Research Laboratories Division, the center of advanced 
development activities for the Bendix Aviation Corporation is offer- 
ing excellent opportunities for competent analog computer engineers. 
Problems in the fields of missile guidance systems, navigation studies, 
nuclear reactor controls, hydraulic control devices and other related 
projects. 


The Research Laboratories is a small, separate division of a well- 
established reputable engineering organization, exclusively devoted 
to research and development of a wide variety of interesting, pro- 
gressive and highly imaginative projects. Opportunity for graduate 
study. 


SENIOR ANALOG COMPUTER PROBLEM ANALYST 
5 - 7 years experience in dynamic analysis utilizing analog computers, must 
be able to direct problem from origin through computer set-up and opera- 
tion, and include final analysis. Advanced degree desirable with good mathe- 
matical or physics background. 


SENIOR COMPUTER PROBLEM ENGINEER 


To assume cay ee for problem operation of an afternoon shift (4:00 
PM - 12:45). 4 - 5 years of experience in computer operation. Responsible 
for problem ou up, checkout, operation and evaluation. Degree in math or 
physics. 


ANALOG COMPUTER PROBLEM ENGINEER 


3-4 years experience in computer operations and problems set-up. Degree 
in math, physics or EE necessary. 








Send resume to: Personnel Department 
Bendix Aviation Corporation 
Research Laboratories Division 
4855 Fourth Avenue 
Detroit 1, Michigan 
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minal header plates; (2) encapsulated 
in molded epoxy resin with several 
types of terminal connections. Six de- 
signs available from stock in 19 sizes 
with 21 ratios in each category.—- 
Acme Electric Corp., Los Angeles, 
Calif. 


For more information circle 409 on inquiry card. 


Subminiature Photocell 


New “Type 6694” tiny cad- 
mium-sulfide photoconductive 
cell of head-on type features 
high luminous sensitivity; ex- 
tremely low dark current and 

3 background noise; output di- 
soci proportional to incident light 
intensity; characteristics not substan- 
tially affected by wide change in oper- 
ating temperature; and spectral re- 
sponse covering visible range from 
about 0.35 micron to about 0.55 mi- 
cron with peak at about 0.50 mi- 
cron.—Radio Corp. of America, Tube 
Diw., Harrison, Ned 


For more information circle 410 on inquiry card. 


Industrial Phototube 


New “65700” vacuum _phototube 
with non-hygroscopic base is suitable 
for industrial applications such as 
beverage-inspection; has a low order 
of microphonics; features sensitivity 
in red and near-infrared, whence suit- 
ability for use with an incandescent 
light source. Average luminous sensi- 
tivity 30 microamps per lumen.— 
Radio Corp. of America, Tube Div., 
Harrison, N. J. 


For more information circle 411 on inquiry card. 


Far-infrared Pickups 


New “Type 1340 Servotherm Ther- 
mistor Heat Detector Cell’ is designed 
specifically for far-infrared labora- 
tory applications plagued by internal 
“swish” noise from air set in motion 
by high ambient vibrations; features 
an evacuated capsule made by joining 
a coated silver chloride window to a 
silver housing; contains both active 
and compensating flakes. Cell per- 
formance varies according to flake 


Type 1340 Type 1317, 


5173 


size. Six standard flake sizes; others 
on special order. Characteristic time 
is 2.5 milliseconds; sensitivity 250 
volts/watt. % New “Type 1317 Servo- 
therm Thermistor Heat Detector 
Cell,” low-cost unit for commercial ap- 
plications, contains both active and 
compensating flakes. Six standard 
flake sizes; others special.—Servo 
Corporation of America, 2020 Jericho 
Turnpike, New Hyde Park, N. Y. 


For more information circle 412 on inquiry card. 








20-usee Delay Line 


New “XN-1” lumped parameter 20- 
microsecond delay line has a rise time 
of 1 usec; impedance 600 ohms. Unit 






is hermetically sealed in Epoxy resin; 
operates through temperature range 
from —70°C to 135°C.—The Gudeman 
Company of California, Inc., 2661 
South Myrtle Avenue, Monrovia, Cali- 
fornia. 


For more information circle 413 on inquiry card 


Capacitor Kits 


Two new “Ceramicon Kits” for 
servicemen and engineers consist each 
of an 18-section plastic storage case 


5131: 


containing 100 high stability disc 
“Ceramicons” or 100 “GP Tubular 
Ceramicons” in 18 popular values.— 
Erie Resistor Corp., Erie, Pa. 


information circle 414 on inquiry card 


ELECTROMECHANICAL 
COMPONENTS 


For more 





Brake-servomotor Unit 


54 New “Type 2V- 

2397” instant-stop- 

ping brake-servomo- 

tor unit, guaranteed 

for 100 hours’ oper- 

ation at 125°C, is 

said to respond in- 

stantly to excitation 

5154 eo at -65°C. No prelim- 

inary warm-up need- 

ed at low temperatures. Theoretical 

acceleration is 12,000 rad/sec? and 

stopping time 0.02 sec with no ex- 

ternal inertia loading. Unit weighs 

2.56 oz.—John Oster Mfg. Co., Avionic 
Div., 1 Main St., Racine, Wis. 


For more information circle 415 on inquiry 





card, 


Magnetic Clutch 


New “Model T508 Triplex Magnetic 
Clutch” is designed for servo system 
applications requiring possibility of 
engagement or disengagement of eith- 


er one or both output shafts from a 
single input shaft. This is accom- 
plished by enclosing two magnetic 
coils and two sets of couplings in one 
housing. Functions of shafts can be 











| Engineer using BURROUGHS PULSE UNITS 
' loses no time designing test equipment 
























FAST SET-UP. Engineer draws pulse sequence, then determines 
by block diagram how to connect his Burroughs Pulse Units. 
Usually this can be done in a matter of minutes. 





i. 























JOB COMPLETED. No time lost. Because engineer spends no 
time designing test equipment, he can spend his full time on the 
real problem. This means he can do more, accomplish more. 





































NEXT ASSIGNMENT. Without losing time, engineer simply 
determines the block diagram needed to produce the next pulse 
sequence and sets up his Burroughs Pulse Units. He shifts quickly 
from one assignment to the next—saving considerable time other- 
wise needed to design and build special test equipment. 


GET THE FACTS 


your time worth more. 





a 








Burroughs 
and consid- 
again on 


Learn how you can make 
Pulse Units save weeks of engineering, uncertainty, 
erable equipment cost. Can be used over and over 
different future projects. Immediate delivery from stock. Write 
for detailed brochure. Burroughs Corporation, Electronic Instruments 


Division, Dept. 5-H]. 1209 Vine St., Phila. 7, Pa. 

















ELECTRONIC INSTRUMENTS DIVISION 


















FIRST IN PULSE HANDLING EQUIPMENT 
For more information circle 136 on inquiry card. 
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DESIGN 
TOO 


(og 

the most 
experiencec 
in their field 


can help you... 
} 


Production problems are best resolved in the 
designing stage. That is why we recommend 
consulting us during the design period. 


when designing your 


EDGE-LIGHTED PANELS ond DIALS 


. « Our engineers and consultants can save 
time for your design department and assure 








core «RE D 


WRITE FOR CATALOGUE NI 
Shows cases, ranges, prices 


BURLINGTON INSTRUMENT COMPANY 


131 N. Third St., Burlington, lowa 


mation circ 
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the optimum in lighting uniformity, appear- 
ance, ruggedness, and simplicity. 


Edge-lighted panels and dials for Specifica- 
tion MIL-P-7788, produced by the “‘Lackon 
Process" and backed by years of experience 
in the lighting field, are your assurance of 
the ultimate in appearance and functional 
characteristics. 


For worthwhile information on edge-lighting, 





address Dept. |A-8. , 


‘ UNITED STATES RADIUM CORPORATION 


Eastern Sales Office — 535 Pearl St., New York 7, N. Y. 
Western Sales Office — 5420 Vineland Ave., N. Hollywood, Calif. 


Plants and Laboratories at: Bloomsburg, Pa., Whippany, N. J. 


Bernardsville, N. J., North Hollywood, Calif. 
137 


Try thie on 
your recorder! 


Model 745 
4)2"' Semi-Flash 


Famous names choose Burlington 
for consistent quality and prompt 
service. Burlington offers the widest 
range of VU meters—from 114" to 
41," in a variety of case materials 
and styles including bakelite, metal, 
hermetically sealed and sealed 
ruggedized. Square, Round, 
Rectangular and Fan-shaped. 
Standard meters of every description, 
“If you don’t see it—ask for it’’— 


inglon 
CUSTOM BUILT TO SPECIFICATION 
e 338 on inquiry card. 


NEW INSTRUMENTS 





reversed so that outputs can be used 
as inputs to permit selection of either 
of two input rotations to be trans- 
mitted to a single output shaft.— 
Sterling Precision Instrument Corp., 
34-17 Lawrence St., Flushing 54, N.Y. 
For rcle 416 on inquiry card. 


f more nformation 


Instrumentation Motors 


New open type 
geared motor de- 
signed for over- 
hanging or radial 
thrust loads are 
available in syn- 
chronous or non- 
synchronous uni- 

: directional, or 
2108 non-synchronous 
reversibie types; starting torques up 
to 75 lb-in. and gear ratios from 4:1 
to 30,000:1. For recording instru- 
ments, timers, office machines, etc.— 
Small Motors Div., Barber-Colman 
Cas Rockford, Ill. 

For more nformation rcle 417 


Synchronous Timing Motor 


New “Type 113,” designed for high- 
volume applications such as appliance 
timers, etc., runs equally well in any 


position, weighs less than 6 oz; has 
torque rating of 30 oz-in at 1 rpm (2, 
4 and 8 rpm also available). Right, 
left or oscillating shaft rotation avail- 
able. Other features include start-stop 
within 2 cycles, truly synchronous op- 
eration, temperature rise 43°C. Mini- 
mum ordering quantity 1000 units.— 
R. W. Cramer Co., Inc., Centerbrook, 
‘onn. 
f e 418 


Solenoid Actuator 


New “Model L 22 A” light-weight 
(50-gram) electromagnetic solenoid 
actuator features unique linkage sys- 


a 5223 - 
tem available in either a push or pull 
arrangement, which magnifies original 
air-gap movement eightfold; operates 
on 1.8 watts, within 7 milliseconds at 
normal voltage; Specs: 1260 ohms, 
7400 turns, 48 v de, 0.038 amp, 1.8 
watt: stroke 0.125 max.; pull 100 to 
550 grams. Other coils for special 
voltages are also manufactured.— 
James Cunningham, Son & Co., Inc., 
Rochester 8, N. Y. 


ormation circle 419 on inquiry card. 


F more if 








D-c Solenoids 


New line of stock and custom- 
designed de solenoids includes sub-min- 
iatures, high-temperature and pres- : 


surized units, manufactured to MIL- 










et 


oA 


GC ee 
a x 


S-4040 for automatic controls, com- 
puters, etc.; featuring pressure-bal- 
anced armatures, adjustable stroke 
under operating pressure, maximal 
efficiency in minimal size, hydraulic 
pressure sealed and hi-temp coils.— 
Braunson Electronics, Inc., 411 Rose 
Ave., Venice, Calif. 















420 













Synchronous Timing Motor si ce 

New 60-cps synchr s timing mo- i 

New 30-cps synchronous timing mo Dial individually engraved 

tor features thin construction, quiet 

operation (in any position), no lub- with reference to the pressure 
gradient of its gauge mechanism. 














ACCURACY 


The standard of excellence 
maintained by Heise qualifies this 









82946 

















rication required, can be stalled con- _ instrument for the most exacting 

tinuously, accessible mounting lugs, 4 : ARs 

and UL approval. It is accompanied requirements. Designed to maintain 

by a one-year guarantee. Applications ~—— sos 

include household circuit programming permanently its inherent precision, the 

controls, recording equipment, time Heise gauge is often used in place of the dead weight tester 





delay switches, etc. Many possible 
combinations of parts from standard 





in checking other instruments. Consistently accurate per- 









‘ Wosbee, oe fee ee formance as a calibration reference has established 
has beard: Cobseoaiicn clvele MEE an Joupelei: cand recognition as THE STANDARD OF THE WORLD. 
: Motor-generator SPECIALIZATION AND EFFICIENCY 
New Size 11 motor-generator com- Heise Laboratories have always specialized in the design 






prises maker’s standard Size 11 “Pre- 
cision Servo Motor” and a drag cup 





and production of high precision pressure gauges. The high- 
est standards of quality control protect the manufacture 





and assembly of each component and the permanent cali- 
bration of the finished instrument. 
Efficiency in the production of one type instrument, pre- 














PUM ae ag ae a a a use ; A ; ; 
TRA 1 5 4 cision pressure gauges, has made it possible to maintain a 
generator. Motor is normally designed ‘ 
for operation on 115-v 400-cps, no-load prompt delivery schedule. t 
speed 5200 rpm. Generator is normally DELIVERY WITHIN 30 DAYS. yes 
wound for 115-v 400-cps excitation; | Req 
output voltage 0.5 per thousand rpm. | | Pressure Range 15 to 20,000 P.S.I. \04 
—G-M Laboratories, Inc., 4300 No. | Dial Sizes 8Y%4"—12”-16” Gata 
Knox Ave., Chicago 41, Ill. | lal oIZeS O72 —1L — Ae 
For more information circle 422 on inquiry card. | Prices from $151.60 “ 









Tachometer Feedback Unit 






New miniature combination servo- 
motor and a-c tachometer generator 
that operates on 60 cycles has zero 
backlash, can be used to regulate mo- | 
















For more information circle 139 on inquiry card 
ype 1955—Instruments & Automation—Page 1293 









HEAT 
IN 


Hotpoint 
ELECTRIC RANGES 





During the last fifty years, the Hotpoint Company has pioneered 
in the development of the electric range to its present highly 
refined state. Naturally, dependable regulation of oven tem- 
peratures is essential to efficient operation. Therefore, the 
Hotpoint range depends upon Chace Thermostatic Bimetal as an 
integral part of the temperature controlling thermostat. 

The Hotpoint thermostat functions to control oven heat by two 
means: an oven-mounted sensing bulb reacts to a preset tem- 
perature by the expansion of contained fluids which impart a 
force on the expansible and contractible bellows assembly (A), 
and on the operating blade (B), to break the circuit of the double 
pole contacts (C), with a snap-action. 

Since much of the fluid contained within the bellows assembly 
is exterior to the oven and subject to the expansion and con- 
traction effects of extraneous temperatures, Chace Thermostatic 
Bimetal (D) is employed in a section of the operating blade to 
function as an automatic compensator for eliminating the effects 
of undesired temperature sensing. Its flexing adds to or sub- 
tracts from the forces of curvature of the operating blade de- 
pending upon whether the temperature is below or above the 
design base—average room temperature. 

Prolonged oven operation will cause a temperature build-up 
in the range backsplasher (as high as 200° F.) so that the range, 
if not provided with a compensating Chace Thermostatic Bimetal 
element, would supply temperatures some 120° F. lower than 
desired. 

Write now for our free booklet containing design and 
application data for the 29 different types of Chace Ther- 
mostatic Bimetal. 


W. M. CHACE CO. 


TheunestaXic Bimetal 


1609 BEARD AVE., DETROIT 9, MICH. 





For more information circle 140 on inquiry card. 
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$027. 4 


tor speed, to stabilize closed-loop cir- 
cuits, etc. New design permits ready 
adjustment after installation, so that 
in-phase residual voltage of tachom- 
eter is essentially zero. Available: 
high-impedance control phase wind- 
ings for plate-to-plate operation; 
5742/57% volt control-phase windings 
for magnetic amplifier applications; 
motor ratings of 1, 5 or 10 watts out- 
put; five gear reduction ratios.—Diehl 
Mfg. Co., Finderne Plant, Somerville, 
N. J. 


For more information 


circle 423 on inquiry card. 


Double-function Relay 


New “Series 22L” impulse-latching, 
mechanical-locking and electrical-im- 
pulse-reset relay, said to be “highly 





useful for applications where it is not 
practical to have the holding coil in 
constant service,” consists of two sen- 
sitive relays (ac or de or combina- 
tion) with contacts rated at 2 amp. 
110 vac, spdt or dpdt. Optional fea- 
tures: tropicalization, varnish impreg- 
nated coils, ete—Kurman Electric Co., 
35-18 37th St., Long Island City, N. Y. 
e 424 on inquiry card. 


For more information circ 


Mercury-plunger Relay 


New mercury 
plunger relay 
will not break 
during shipping, 
installation or 
use; has a pro- 
tective fiber cyl- 
inder; is said to 
combine efficiency 
- of glass with rug- 

edness of metal. 

0 exposed arc: 
mercury dis- 
placed by plunger 
makes and breaks 
circuit in inert 
sia gas. Relay takes 

rae 60 milliseconds to 
close, 40 to open. Wide range of coil 
voltages, and contacts handle motor 
loads up to 2 hp.—Mack Electric De- 
vices, Inc., Wyncote, Pa. 
For more information circle 425 on inquiry card. 





Aircraft Circuit Breaker 


New miniature trip-free “Klixon 
D6761 Aircraft Circuit Breaker” is 
exceptionally small in size for its rat- 
ing: two units fit into same mounting 
space as one “MS” breaker. It has 











conventional button action; has suc- 
cessfully handled over 2000 amps 120 
vac 400 cps; meets MIL-C-5809; is 
available in ratings from 5 to 35 
amps.—Spencer Thermostat Div., 
Metals & Controls Corp., Attleboro, 
Mass. 

For more information circle 426 on inquiry card 


Miniature Ceramic 
Rotary Switch 


New ‘‘Series 
M’’ occupies a 
panel area of less 
than 1% sq in; is 
designed to per- 
form in all se- 
vere types of field 
service; features 
F coin silver con- 
_ tacts, rotors and 
eZ slip rings, sili- 
$225 cone -impregnated 

ceramic parts, 
etc. Single-pole style has 18 shorting 
type contact positions available in 
many combinations. Several sections 
can be ganged; 2 or 3 poles per deck 
can also be obtained. Flash-over volt- 
age at 60 cps 1000; capacity 2 amps.— 
The Daven Company, 191 Central 
Ave., Newark, N. J. 


For more information circle 427 on inquiry card. 







Stepping Switch 


New “Type 11 Springdriven Step- 
ping Switch” is latest in maker’s line 
of uniselectors, or rotary switches, 
for completing, interrupting or 
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changing connections in a succession 
of electric circuits in response to mo- 
mentary impulses of current, in such 
applications as (1) selecting any de- 
sired point in a series, (2) selecting 
first unoccupied point in a series, (3) 
sequence controlling, (4) counting and 
totalizing, (5) generating timed im- 
pulses, and (6) monitoring.—C. P. 
— Co., 3101 Pratt Blvd., Chicago 
45, Jul. 


For more information circle 428 on inquiry card. 


Insulator Terminals 


New stand-off and feed-through in- 
sulator terminals incorporate Tefion, 
for use in high and ultra-high fre- 
quency applications. Resiliency of Tef- 
lon allows permanent 10 lb. minimum 
pull test press-fit installation, elimi- 
nating mounting hardware. Teflon’s 
dielectric constant (2.0) and loss fac- 
tor (0.005) are unaffected in tempera- 
tures from 80° F. to 400° F.—Tri- 
Point Mfg. & Developing Co., Inc., 401 
Grand St., Brooklyn 11, N. Y. 


For more information circle 429 on inquiry cara. 


Connectors for Graphic 
Circuits 


Five new connectors meet require- 
ments of miniaturization; have 10, 18, 
22, 28 and 44 contacts; are made of 


Ba TRONS 












2” DIAMETER 
MOTOR 


eige Design easy as 


> 142-3. 










Oo one basic design 

© only 2” in diameter 

3) three frequencies...60,400 
and variable 


Here is one basic motor design incorporating the top-quality 
engineering fhat's ‘standard’ at EAD .. . and capable of 
modifications for an unusually broad field of applications. You 
can order this 2” diameter motor (maximum weight is only 17 
ounces) as an induction motor or a hysteresis-synchronous motor. 
It meets applicable MIL specifications and is available with Class 
“H"’ insulation for long life, high temperature operation. Just 
one more example of how EAD engineering meets the most ex- 
acting requirements for rotating electrical equipment. 


INDUCTION MOTOR: For blowers, fans, automatic devices, 
business machines, control equipment, antenna drives, etc. 











Lae | HP | RPM | AMPS | MODEL 
60 cycle, 115 volts | 1/100 | 3,000 | 0.30 | P52QDU) 
r 1/100 | 7,200 0.30 | P52QFU 

400 cycle 1/50 7,000 0.40 P52NFU 
115 volts 1/30 6,200 0.80 | P52LFU 
1/50 22,000 0.75 | P50NDU 

320-1200 cycle | 1/300 | 4,500av.| 0.60 | P52UFU 

variable frequency 1/50 | 4,000 0.80 | P52NEU 

















HYSTERESIS-SYNCHRONOUS: For timing devices; stroboscopic 
work; wherever load inertia is a problem (i.e. recorders, turn- 
tables, facsimile equipment, etc.) 

HP | RPM ___| AMPS | MODEL 
60 cycle, 115 volts 1/200 | 3,600 “| 0.26  P52SRU 























Complete infor- 
mation on EAD's 
line of small mo- 
tors and engi- 
neering - design 
service will be 
sent on request. 





EASTERN AIR Devices INC 


SOLVING da PROBLEMS IS ROUTINE AT EAD 


So GH + 6 © 


INDUCTION MOTORS CENTRIFUGAL BLOWERS TACHOMETER GENERATORS FANS ALTERNATORS . GEAR MOTORS ~ 





347 CENTRAL AVENUE ® DOVER, NEW HAMPSHIRE 
For more information circle 1417 on inquiry card. 
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Dupont Zytel molded insulation, with 
f gold-plated phosphor-bronze or beryl- 
j lium-copper contacts. Flashovers are 
/ 2000 v and 2500 v 60 eps ac (rms); 
/ current rating 5 amps. Polarization is 
Ee accomplished by deleting one or more 
contacts and inserting a blanking stud 
in vacant cavity. Four connector types 
have single-contact rows, one double- 
contact rows. Rivet-and-eyelet type 
terminals are available.—Cannon 
Electric Co., 3207 Humboldt St., Los 
Angeles 31, Calif. 
For more information circle 430 on inquiry card. 


ee 


Cay 






SO, 


testing 


problems 
by 


High-voltage Bushings 
New “HVD” 3 


series of bushings 
feature connec- 
tion between 
high-voltage 
source and output 
lead wholly con- 
cealed deep with- 
in unit, corona 
completely elimi- 
nated and maxi- 
mal safety for op- 
erator. Units are 
* molded of a tough 
2 flexible resin with 





Fe high impact and 
EMERY force-measuring systems dielssteis 
n : strength; copper 
Emery load cells offer the fundamental solution to any sleeve at contact 
force-measuring or weighing problem. —s bombard- 
: : i ‘ tan ment breakdown. 
Operating on simple, basic physical principles, Emery sys- “HVD-60” (60 kv) and “HVD-100” 
tems are maintenance-free. Some units have been in service A 7 — 1.5 kw; ee assem- 
2 ri ; ion! ies higher wattages.—Microtime 
Oat 25 gents SENS even SeoNNEEN Labs., 7247 Atoll Ave., North Holly- 
RANGES: 0 - 10,000,000 pounds .. . ACCURACY: 1/10 wood, Calif. 
of 1% of range . . . RESPONSE: less than 14 second... For more information circle 431 on inquiry 


TYPES: self-contained hydraulic, open-flow hydraulic, pneu- 
matic . . . CELL DEFLECTION: less than 0.005” .. . MECHANICAL 





APPLICATIONS: Weighing, Jet Engine Thrust, Brake \ 

Testing, Torque Measurements, Strength of Materials, Pro- COMPONENTS 

cess Control, Tank Weighing, Platform Scales, Etc. Servo Components Kit 
Since 1872, Emery Force-Measurement Systems have been — er 
lowest in initial cost, in operating cost, and require no chanical development and control sim- 
maintenance. ulation, comprises of an assortment of 


Write today for information on stock or specially designed 
systems to solve your force-measuring problems. 





Com 


& : 
al mechanical development apparatus, 


THE A. H. EMERY COMPANY, NEW CANAAN 3, CONN. ‘sit to “anser° the evaincveasing 


demands for a complete and available 
selection of precision laboratory equip- 




















Please send me ment.” Available in three sizes.— 
: . oe Servomechanisms, Inc., Components 
O Literature - hydraulic weighing Div., 625 Main Street, Westbury, N.Y. 
‘ [] Literature on pneumatic weighing c SP Ee at face ES 
® NAME 
~® POSITION Gear Adapter Kits 
~~ Attach to, or write on, your company letterhead. New adapter kits are for coupling 
a a maker’s precision gear boxes to many 
| widely-used servomotors. Series com- 
For more information circle 142 on inquiry card. 
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a 6 5061, 


in-line 


direct, 
mounting to various type servomotors, 
and a special adapter kit for coupling 
gear box to a flexible shaft. Each 
kit contains an anodized aluminum 
adapter plate and coupling disc and 


prises six kits for 





all necessary attaching parts.—Link 
Aviation, Inc., Binghampton, N. Y. 
For more le 433 on 


information cir inquiry card. 


Differentials and Gears 


New differentials, for use as high- 
precision calculating mechanisms, 
combine two rotating inputs into one 
rotating output that is algebraic av- 
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erage inputs. yxUnique differential 
end spur gears, machined to precision 
AGMA 1 tolerances, are clamped by a 
retaining ring to allow assembly and 
disassembly as required to suit change 
in design and material or re-use in 
other equipment. Adjustable counter- 
balance on center spider to assure 
smooth uniform running. Differentials 
and gears are available from stock, in 
various pitches, pressure angles, teeth, 
with 1/8, 3/16 and 1/4 in. shaft sizes. 
—PIC Design Corp., 160 Atlantic 
Ave., Lynbrook, L.I., N.Y. 

information circle 434 on inquiry card. 


For more 


Torque Coupling 


New “Torque Limiting Coupling” 
controls maximum torque transmitted 
from a driver to a driven element. Up 


Or , 


" RAN 
NK 











| TRY Nw 
r/| @ 
/ Ge) 
Qe = 
(7) | 
Om $184 


to adjustable limit, it behaves like a 
conventional flexible coupling; beyond, 
it permits free-wheeling with impor- 








Another Hathaway First... 
The RS-20 Strain Indicator 


r more 


The RS-20 is the first strain indicator that indicates 
strain directly in microinches-per-inch on one large, 
easy-to-read dial, the first portable strain indicator 
accurate to +2 microinches-per-inch. The RS-20 
is equipped with resistance and capacitance bal- 
ancing controls that make it possible to use cables 
up to 500 feet long. These and other RS-20 features 
are the product of Hathaway’s more than fifteen 
years experience in the development and design of 
static and dynamic strain measurement systems. 
SPECIFICATIONS 

Indication: Strain is read directly in microinches-per-inch from 
one large dial when using either one or two active gages Range: 


0 to 20,000 microinches-per-inch Accuracy: + 2 microinches- 
per-inch Number of Channels: 2, 6 or 12 Balancing 
Controls: Resistance and capacitance controls make possible 
the use of cables up to 500 feet in length Strain Gage 
Leads: Type WA leads allow all bridge connections to be soldered 
at one gage location Gage Factor Control: Can be set to 
any value from 1.70 to 2.30 Battery or A.C. Operation: 
Self-contained batteries and internal A.C. power supply Case: 
Aluminum, blue hammered glaze finish. 


Write for bulletin 3-H-5-H describing the RS-20 


See the RS-20 at the 1955 Wescon Exhibit, Booth 1603, 
and at the 1955 I.S. A. Instrument Exhibit, Booth A275 


Hathaway 


INSTRUMENT COMPANY 


Hamilton 


WATCH COMPANY 
1315 SOUTH CLARKSON + DENVER, COLORADO 


nformation circle 143 on inquiry card. 
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mexzcp SPECTRACORD... 


MORE AND MORE laboratories are depend- 
ing on this versatile instrument as the standard 
for spectrophotometric measurements. The 
soundness of the basic design, ruggedness of 





construction and dependability of operation 
remain unchallenged. 


ULTRAVIOLET, VISUAL AND 
NEAR INFRARED spectra are obtained 


with an unsurpassed combination of speed 
with accuracy. 


YEARS OF EXPERIENCE with spec- 
trophotometric problems and their solu- 
tion by electronic instrumentation are 
combined to make for the utmost con- 

venience. A non-technical person can 
quickly make permanent and easy to 
interpret chemical analyses. 


UNMATCHED VERSATILITY 


extends the skills of researchers and 
analysts. 


COMPLETE DETAILS 
in your copy of the 20-page Paints, Dyes and 
“SPECTRACORD Story.” Pigments 


Medicine, Biologicals 
and Pharmaceuticals 





SG Ask for Brochure No. 408 


Pace-Setter in Spectroscopy 
BOUND BROOK, NEW JERSEY, U.S.A. | 


See the Spectracord at Booth C-504 Instrument Society of America Exhibit, Los Angeles—Sept. 12-16 | 
For more infomation circle 144 on inquiry card. 
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tant functional properties: (a) ability 
to use decoupling action in tripping a 
safety or emergency switch, (b) abil- 
ity to apply repetitive detent action on 
which slip effect is based towards a 
repetitive “hammer-blow” effect, and 
(c) ability to work as a bidirectional 
torque coupling with independent 
torque rating for each direction if re- 
quired. Units are available in nominal 
ratings from 24 lb-in. to 100,000 lb-in; 
all adjustable from 50% to 150% of 
their nominal ratings.—Techniflex 
Corp., Port Jervis, N. Y. 


For more information circle 435 on inquiry card 


Bearings 


New full line of radial bearings, 
5g-in to 1%-in diam, includes stud 
and bore types with wide choice of 
race and stud materials; close dimen- 
sions and tolerances; minimum of ra- 
dial and axial play. All come wrapped 
in polyethylene within containers for 
cleanliness and protection.—Grant 
Pulley & Hardware Corp., 31-85 
— Parkway, Flushing 54, 


For more information circle 436 on inquiry card. 


Mechanical Motor Brake 


_ New Mechanical Motor Brake, built 
into motor frame and enclosed in 
housing, saves much length, avoids 


5218 


sudden impact on stopping, can be 
adjusted for rapid or slow stops; also 
allows for smooth acceleration from 
standstill to full load; is provided 
with cooling fans. New brake motors 
can be installed in any position; can 
be inched; require minimal mainte- 
nance.—The Cleveland Electric Motor 
Co., 5213 Chester Avenue, Cleveland 
3, Ohio. 


For more information circle 437 on inquiry card 


Precision Clutches 


New precision miniature clutches 
feature positive displacement drive 
that will transmit up to 10 lb-in of 
torque at 1800 rpm without external 
lubrication and at higher speeds in an 
oil bath. Four basic types: single rev- 
olution, over-running, non-reversing, 
and indexing, each available in sleeve 
mounts and through-shaft mounts. 
Maker’s use of one standard basic de- 
sign is said to enable low cost and 
quick delivery.—Precision Specialties, 
1342 E. 58th St., Kansas City 10, Mo. 


For more information circle 438 on inquiry card. 








VALVES 











Pilot-operated Valve 


New “Type 10” self-contained sin- 
gle-seat pilot-operated control valve 
with adjustable throttling range fea- 





tures easy conversion from a pressure- 
reducing and -regulating valve to a 
back-pressure control valve by switch- 
ing control piping; dial-type range 
selector gives optimal control for each 
process.—A. W. Cash Co., P. O. Box 
551, Decatur, Illinois. 


For more information circle 439 on inquiry card. 






Manual-reset Valves 


New “Fireye Series 81G Manual Re- 
set Valves” are especially designed for 












HAND LEVER 







5033 






use with flame-failure safeguard sys- 
tems.—Electronics Corp. of America, 
718 Beacon St., Boston 15, Mass. 


For more information circle 440 on inquiry card. 







High-pressure Valve 


New 60,000-psi valve, said to pro- 
vide “far greater safety factors than 
hitherto available in high pressure 
valves,” embodies improvements in- 






































































Customer 
and supplier 
agree... 


that, for best results, magnetic periormance 
be defined in terms of the simplest and most 
readily available instrumentaticn. 


»« Furthermore, customer and supplier must 
understand and agree upon all the details of 
the sampling and testing procedures which 
each will employ. 


» At Magnetic Metals Company we take 
the greatest care in the development and 
supervision of our magnetic testing proce- 
dures. In our quality control we use pro- 
duction test equipment which is accepted 
throughout the industry as the best for the 
evaluation of magnetic amplifier cores. 


= Our experience in this field enables us to 
provide capable assistance in establishing 
quality inspection methods for our customers. 


» Answers to our customers’ questions on 
measurement and control of magnetic qual- 
ity are available in our Bulletin E-1. Send 
your request on your company letterhead. 


MLAGNETIC METALS 
COMPANY 
electromagnetic cores and shields 


HAYES AVENUE AT 21st STREET + CAMDEN 1, N.J. 


more information circle 145 on inquiry card 
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Send 
blueprint 
or samples 
for 
estimate 


WIRE 
FORMS 


and 


METAL 
STAMPINGS 


We'll prove that our high 
speed production means 
lower unit costs for you! 


You'll save two ways — (1) the ini- 
tial low unit cost made possible by 
high speed machines; (2) precision 
and quality control guarantees accu- 
rate parts and performance. 


STRAIGHTENING AND CUTTING 
Perfect straight lengths to 12 feet. 
.0015 to .125 diameter. 


WIRE FORMS 
.0015 to .125 diameter. 


SMALL METAL STAMPINGS 
.0025 to .035 thickness. 
.062 to 3 inches wide. 


Specializing in production of parts 
for electronic, cathode ray tubes and 
transistors. 


Write for illustrated folder. 
ART WIRE AND STAMPING 
COMPANY 


5 Boyden Piace * Newark, New Jersey 
e 146 on 


For more information nquiry card. 
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cluding: (1) collar and gland OD’s 
increased; (2) gland length increased; 
(3) internal corners machined with a 
radius and collar corners chamfered 
to minimize hazard at points of stress 
concentration; (4) rounded-root 
threads eliminate possibility of inter- 


changing lower pressure fittings; (5) 
gland threads relieved to thread base 
to minimize stress concentration; (6) 
same with female threads on valves 
and fittings.—Autoclave Engineers, 
Inc., 850 E. 19th St., Erie, Pa. 

For rr e 441 on inquiry card. 


F more inf ation cir 


MISCELLANEOUS 





Plastic Foam Platforms 


New “Polyform Packers” prefabri- 
cated polystyrene foam platforms 
with recesses cut for snug fit are said 
to provide functional as well as at- 
tractive display advantages in pack- 
aging of instruments and components. 
Wide variety of shapes and specs.— 
Glo-Brite Products, 6417 N. California 
Ave., Chicago 45, Ill. 

For more information rcle 442 


High-temperature Wire 


Purpose 


” 


New “Type 350 General 
High Temperature Aircraft Wire 
operates satisfactorily at tempera- 
tures from -80°F to 400°F at 40,000 
feet and higher; resists solvents and 
engine lubricants and fuels; is flexi- 
ble at extremely low temperatures; 
is smokeless; will not discolor at max- 
imum operating cable temperature; is 
flame-resistant; is free stripping.— 
The Electric Auto-Lite Co., Toledo 1, 
Ohio. 
For n ircle 443 on inquiry card. 


re information c 


Miniature Lamps 


New complete line of “grain of 
wheat” lamps in sizes as small as 4- 
in over-all length includes units in 


pe eee | 
= 


iii 





both screw and bayonet bases in a 
variety of electrical ratings.—Schuel- 
er & Co., 75 Cliff Street, New York 
38, N.Y. 


For more informat 


cle 444 on inquiry card 


High Power/volume 


New “Indium Cell” drives maker’s 
experimental “electronic wrist watch” 
for two years at virtually constant 
voltage; is inherently free of para- 
sitic reactions during storage and 





Industrial Microphone 


New “MI-2630 Se- 
ries’ microphone is 
particularly suited for 
noisy, dusty or moist 
environments; is avail- 
able with or without 
maker’s nameplate. 
Frequency characteris- 
tic is flatter than most, 
with a slight rise to- 
ward high end and a 
fairly abrupt drop off 
after 3500 cps. Snap- 
action switch is oper- 
ated through a rubber 

gy diaphragm. Various 
switches, numbers of 

conductors, wiring patterns and plugs 
available-—Femco, Inc., Irwin, Penna. 
ae re information circle 445 or inauiry ard. 


Automatie Air Dryers 

New self-con- 
tained mechani- 
cally-refrigerated 
air dryers provide 
clean dry air out- 
put from 4 cfm 
up to 55 cfm. Five 
models: %, %, 
1%, 3 and 5 hp. 
Among features: 
completely auto- 
matic; require no “ 
attention or man- 56? 
ual reactivation 
because drying process is accomplished 
mechanically and automatic cycling 
controls are provided; remove mois- 
ture by a condensation process which 
removes entrapped oil and provides a 
relatively pure and dry air output.— 
Murphy & Miller, Inc., 1326 So. Michi- 
gan Ave., Chicago, Ill. 

information circle 446 on inquiry card. 


For more inforn 


Ratio Instrument Cell 


discharge. Its characteristics are 
constant between O0°F and 120°F.— 
Elgin National Watch Co., Elgin, 
[llinois. 


For more information cir 




















TV-tube Dot-pattern 
Microscope 


New “Color TV Tubescope” simpli- 
fies alignment of dot pattern on pic- 
ture tube during manufacture and on 


field service calls. Five interchange- 
able eyepieces, 10X to 33X. Scope is 
7% in. long and comes with leather 
case.—Edmund Scientific Corp., Bar- 
rington 3, N. J. 

For more informatior rcle 448 on inauiry card 


Explosive-gas Indicators 


New “Page Sensor,” for use where 
a quick “go, no-go” spot check for 
combustible gases or vapors is needed, 
operates on two pen light cells. To use, 


it is removed from its plastic case and 
the light bulb (which acts as a switch) 
is pressed. A trace of combustible 
causes light to flash intermittently. 
As concentration of combustibles in- 
creases, flashing becomes more rapid, 
until a steady bright light indicates 
hazard.—Davis Emergency Equip- 
ment Co., 47 Halleck Street, Newark, 
N. J. (east of Mississippi); Hogart 
Engineering Co., 1050 S. Olive St., Los 
Angeles, Calif. (W. of Mississippi). 
a “ nformatior rcle 449 or nauir : 


F rd 


Time Switch 

New 24-hour 

time switch, for 

marginal opera- 

tion of oil well 

pumps, accurate 

cycling of proc- 

essing equipment, 

HV&AC systems, 

stokers, oil and 

gas burners, etc., 

has dial scaled in 

15-minute gradu- 

ations which can 

be set for as 

many as 48 “on” 

and 48 “off” op- 

erations, auto- 

matically repeat- 

ing a 24-hour schedule. Rated capacity 

1000 watts. Operates on 60 cps 110- or 

240-v.—Dep’t IUP, Zenith Electric 

Co., 152 W. Walton St., Chicago 10, 
Til. 


e 450 


Electronic Welder 


New “TW-1,” for welding resistance 
wire of 0.0007 to 0.025 in., is designed 
for production line use where con- 


TME - 


HIGH 
SIGNAL 
OUTPUT 
TEMPERATURE 
MEASURING 
EQUIPMENT 


Provides 5-VOLT signals 
for as little as 150°F. 
temperature change without 
amplification using High- 
resistance (20,000 ohms) 
probes. Probes are available 
for measuring surface, structure, 


air, component, fuel or 
ARNOUX CORP. 


hydraulic temperatures. 


Vrite for complefe details. P.O. BOX 34628A 


LOS ANGELES, CALIFORNIA 


FLIGHT INSTRUMENTATION 


y RAHM 


potentiometer type 
transducers for use at 
temperatures between 


f’~ PRESSURE -60° C. and +120° C. 
e ALTITUDE Designs available 


. for operation 
AIRSPEED to 160° C. 


Designs available 

permit single or 

multiple range ¢ ACCELERATION 

linear output from 

non-linear input e PRESSURE SWITCHING 
function, and 

operation over wide e ALTITUDE CONTROL 
ranges of environ- 

mental conditions. 


Request Catalog +954 


RAHM INSTRUMENTS, INC. 


12 WEST BROADWAY, NEW YORK 7, N. Y. 
For more information circle 148 on inquiry card 
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NEW INSTRUMENTS 


. sistent direct wire-to-wire and wire- 
New low cost to-element welds are demanded with- 
out applying pressure. Among fea- 
eliciur\a folie ini tures: ohmmeter for measuring tap 
: resistances (and others) independent 
of welding operations; automatic 
switch removing ohmmeter from weld- 
ing circuit when foot switch is de- 
pressed; voltmeter facilitating accu- 
SADIC DIGITAL VOLTMETER (TYPE 33-110) rate adjustment of welding current. 
_ he 7 . e —Wm. J. Mann Co., 104 E. Foothill 
is CEC’s anes ne for low-voltage Blvd., Monrovia, Calif. 
analog-to-digital conversion. It offers true , Kor eae: Sletten cecle WER an loneliy cir. 
economy plus high accuracy. Output in- 
cludes illuminated numerical display se m Motor Caleulator 
(above) and decimal-coded contact clo- : N “Model FR” direct-readi 
? New “Mode 7” direct-reading 
sures. Suitable for bench use or rack eg motor calculator replaces, by one 
mounting (two units fit side by side in 19 ' setting, seven operations with a con- 


rack) the 33-110 is useful for both lab- | ventional slide rule. Setting for any 
oratory indication and as a building block relationship of speed vs torque gives 
/ : | equivalent watts output and _ horse- 


for automatic data-processing systems. 


SPECIFICATIONS 


. digital range 000 to 999 (1000 steps) 
. . accuracy 1/10th % of full scale 
. Sensitivity 10 millivolts provides 
full-scale output 
. . balance time 0.8 second, max. . ; ™ . of MOTOR CALCULATOR 
. power source 105-115 volts a-c Send for Bulletin CEC 3009-X2 le "5 UL 





Consolidated Engineering 
Corporation 
300 North Sierra Madre Villa, Pasadena 15, California 


Sales and Service Offices Located in: Albuquerque, Atlanta, Boston, Buffalo, Chicago, Dallas, Detroit, 

New York, Pasadena, Philadelphia, San Francisco, Seattle, Washington, D. C. 
power in decimal and common frac- 
tions, also percent efficiency for any 
value of watts input. “FR7” covers hp 
range from 1/2000 to % hp. Other hp 
range models available-—Engineering 


For NON-DESTRUCTIVE inspection and depth of Devices Co., P. O. Box 7741, Chicago 
roughness measurements of every type 80, Ill. 

of metallic and non-metallic surface. . For more information circle 482 on inquiry card 
Pen ety iver: Greens. Air-motor-and-pump 


New explosion-proof pump unit de- 
signed to handle corrosive and hazard- 
: : ous materials is driven by a manually- 


on circle 149 on nquiry cara 


* 


ter 
—— 


SURFACE FINISH 
TESTER 


Optical slit microscope design by Prof. 
Schmaltz employing “light section”’ 
method which produces a true optical 


<2S2SRaRren 


yang, tes 


ome, 


section of the surface and permits accu- 
rate analysis of surface structure and 
direct measurement of depth of rough- 
ness. . . . . 
adjustable air motor, with pumping 
speed closely controllable. Required 
STANDARD PHOTOMICROGRAPHIC Magnification range: 60X to 520X. | air pressure 40 to 100 psig. Reversible 
CAMERA ATTACHMENTS make pos- Measurable roughness range: .001 to air motors are available. Use of a 
sible permanent records of surface pro- .00002 ins. flexible hose connection for compressed 
files f reference or comparison. M i ision, with s ent { ° y * 
tee ao es cadet and Quen soho epiemee air makes unit become portable. Pump 
plus/minus (.03 R plus .000003) ins. is maker’s positive-displacement stain- 
R being maximum depth of rough- less-steel “All-Chem” with chemically 
= inert mechanical seal; optional modi- 


OTHER CARL ZEISS JENA INDUSTRIAL PRECISION MEASURING INSTRUMENTS fications include several alloys and 


Shop Microscopes ¢ Toolmakers Microscopes ¢ Indicating Snap Gauges ¢ Indicating non-metallic rotors, and new Teflon- 
Micrometers ¢ Optical Dividing Heads ¢ Optical & Mechanical Comparators ceramic shaft seal. Flow rates to 10 
Scientific Instrument Division gpm. at pressures to 100 psig.—Eco 
Engineering Co., 12 New York Ave., 


ERCONA CAMERA CORP eas pend 
ea 551 Fifth Avenue @ New York 17, N. Y. For more information circle 453 on inquiry card. 


For more information circle 225 on inquiry card. 
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Multiple Relay-rack 


New multiple relay rack unit en- 
ables enclosed relay racks for stand- 
ard 19-in. rack panels to be joined to- 


gether: solid center partition bolted 
to top and bottom. Each multiple sec- 
tion consists of a top, bottom, rear 
door and center partition. Four sizes: 
36%, 42, 61% and 77 in; each in 
standard, rounded type and deluxe 
racks.—Premier Metal Products Co., 


3160 Webster Ave., New York 67, 
Ni 23 
For more information circle 454 on inquiry card. 


Protective Coating 


New “Laqua” is a coating for met- 
als that preserves chemically-cleaned 
surfaces obtained directly after elec- 
troplating or a chemical cleaning op- 
eration. It can be sprayed on a clean 
surface or be applied as a dip after a 
final water rinse without drying. This 
is possible because it displaces water 
as it deposits a thin protective film. 
“Laqua” has the same electrical re- 
sistance as an oxide film formed on 
aluminum in eight hours at room tem- 
perature. This resistance remains con- 
stant with aging. “Laqua” is said to 
improve and speed soldering opera- 
tions; and cadmium-plated and alumi- 
num parts coated with it can be spot- 
welded without fear of harming nor- 
mal strength of weld.—Fidelity Chem- 
ical Products Corp., 470-474 Freling- 
huysen Avenue, New ark, N. J. 

For more information circle 455 on inquiry card. 





Voltage Regulators 


New magnetic-amplifier-type volt- 
age regulators are suitable for alter- 
nators, etc. Illustrated typical unit 










5156 


has following specs: ac input 120v 
single phase, 400 cps; va rating 50; 
de output 15-150 volts @ 0.05-0.5 amp 
(to fields of exciter) ; voltage adjust- 
ment 10%; regulation accuracy 1%; 
approx. weight 35 lbs.—Perkin Engi- 
neering Corp., 345 Kansas St., El Se- 
gundo, Calif. 


For more information circle 456 on inquiry card. 





EXCLUSIVE! 


Accurately regulates flow of liquids 
containing suspended solids or trade 
wastes—with no effect on moving parts! 

A Simplex venturi tube, the most ac- 
curate form of primary device, does 
double duty—measures as it controls. 

Special throat section is flexible rub- 
ber. If flow tends to change, motor- 


VALVE 





nformation 


Mow!” simpuex 












SQUEEZE CONTROLLER 


driven clamping device adjusts throat 
area — quickly returns flow to control 
point. 
Throat section is self-scouring. Vis- 
cous fluids contact no moving parts. 
Write for full details today! 


Simplex Valve & Meter Company, Dept. 1A-8 
7 E. Orange St., Lancaster, Pa. 


SIMPLEX’ 


METER COMPANY 


2 n nquiry ara 


YOU CAN RECALIBRATE THE 
ROCHESTER DIAL THERMOMETER 














udext: 
Tetawomererer 


EXTERNALLY... 


















lem. 







An accidental blow that may knock the thermometer 
out of adjustment doesn’t have to be a serious prob- 
External recalibration, exclusive with Roches- 
ter Dial Thermometers, can be done easily and 


quickly. Insert the stainless steel stem in any liquid of known temperature and adjust the 
dial with the set screw attachment. It’s done easily and quickly, EXTERNALLY, and is 


completely accurate. 


Other plus features include: 


All parts, except the crystal, are of corrosion-resistant stainless steel. 


Hermetically sealed against moisture and grime. 


All readings are completely legible and accurate. 


Precision bi-metal helices precalibrated to dial before assembly. 


Stem position can be located anywhere around circumference of the dial in the STRAIGHT 


form thermometers. 


Your Rochester representative will be glad to give you additional information, or 
address your inquiries directly to the Rochester Manufacturing Company. Rochester . . 







GAUGES 


Manufacturing Company, Inc. 
35 Rockwood St., 






Rochester 10, N. Y. ce 









a ee 






For more information circle 153 on inquiry card 
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Events... 


For Other Computer Events 
see page 1/311. 





INSTRUMENTS 
on 
AUTOMATION 





August 29-September 2 

Fisk University Infrared Spectro- 
scopy Institute, Fisk University, 
Nashville, Tenn. For information con- 
tact Nelson Fuson, Fisk University, 
Nashville 8, Tenn. 


September 10-12 


Instrument Maintenance Clinic, Foun- 
ders Hall, University of Southern 
California, Los Angeles, Calif., offers 
choice of three schedules each con- 
sisting of balanced series of eight dif- 
ferent instruments. Certificate issued 
to each registrant who completes 
course. For information contact In- 
strument Society of America, 1319 
Allegheny Ave., Pittsburgh 33, Pa. 


September 12-16 

Tenth Annual Conference and Exhibit 
of the Instrument Society of America 
will be held at Shrine Exposition Hall 
and Auditorium, Los Angeles, Calif. 
For information write Fred J. Tabery, 
3443 South Hill St., Los Angeles 7, 
Calif. 

September 14-16 

Annual General] Meeting of the Asso- 
ciation for Computing Machinery, 
Moore School of Electrical Engineer- 
ing, University of Pennsylvania, Phila. 
For information write Sidney Kaplan, 
R.C.A., Building 13-2, Camden 2, N. J. 


September 14-16 

Second National Annual Meeting of 
the Institute of Radio Engineers Pro- 
fessional Group on Nuclear Science, 
Oak Ridge, Tenn. For information 
contact H. E. Banta, Oak Ridge Na- 
tional Laboratory, P. O. Box P, Oak 
Ridge, Tenn. 

September 19-21 

Network Analyzer Short Courses, 
Electrical Engineering Building, Iowa 
State College, Ames, Iowa. For in- 
formation contact Engineering Exten- 
sion Service, Iowa State College, 
Ames, Iowa. 


September 20-23 

Fourth Beinnial of High Precision at 
the Chambre Syndicale Nationale de 
la Mécanique de Haute Précision, 37 
Avenue de Breteuil, Paris, France. 


September 28-29 

Industrial Electronics Conference, 
Rackham Memorial Auditorium in De- 
troit, Michigan. For information con- 
tact Guido Ferrara, 8106 West Nine 
Mile Rd., Oak Park 37, Mich. 


September 28-30 

Sixth TAPPI Testing Conference in- 
cluding Instrument Exhibition at 
Sheraton-Kimball Hotel, Springfield, 
Mass. For information contact Wm. 
Schoenberg, 1878 E. 18th St., Cleve- 
land 14, Ohio. 


October 3-5 

llth Annual National Electronics 
Conference, Hotel Sherman, Chicago, 
Ill. For information write J. Kocek, 
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c/o Illinois Bell Telephone Co., 208 
oe St., Rm 300, Chicago 
October 3-6 

25th Annual Meeting of Society of 
Exploration Geophysicists, Shirley 
Savoy Hotel, Denver, Colo. For infor- 
mation write Colin Cambell, 624 S. 
Cheyenne, Tulsa, Oklahoma. 

October 5-14 

Tenth General Conference on Weights 
and Measures will be held in Paris 
and Sevres, France. For information 
write National Bureau of Standards, 
U. S. Dept. of Commerce, Washing- 
ton 25, D.C. 


October 13-15 

Committee on Vacuum Techniques, 
Inc.. will hold their Second Symposium 
on Vacuum Technology at Mellon In- 
stitute, Pittsburgh 13, Penna. For in- 
formation write Rudy Koehler, c/o 
Box 1282, Boston 9, Mass. 


October 24-25 

First Annual Technical Meeting of 
the Professional Group on Electron 
Devices of the I.R.E.. will be held at 
The Shoreham Hotel, Washington, 
D.C. 

October 27-28 

Eleventh Annual Meetine of National 
Conference on Industrial Hydraulics, 
LaSalle Hotel, Chicago, Ill., will fea- 
ture a Computer Session on Thursday 
morning, the 27th. For information 
contact R. J. King. c/o Technology 
Center, 3300 S. Federal, Chicago 16, 
Til. 


October 28-29 

1955 Philadelphia ISA Section Sym- 
posium “Automatic Control Loops— 
Electronic or Pneumatic?”, at the 
Penn Sherwood Hotel, Phila., Pa. For 
information write c/o R. F. Eisele, 
Leeds & Northrup Co., 4907 Stenton 
Ave., Phila. 44, Pa. 


October 31-November 1 


International Conference on Scientific 
Basis of Applied Solar Energy, Uni- 
versity of Arizona, Tuscon, Arizona 
as a prelude to the World Symposium 
on Applied Solar Energy to be held 
in Phoenix, Nov. 2-4. For information 
contact Symposium Headquarters, 
Suite 204, Mayer-Heard Bldg., Phoe- 
nix, Arizona. 


November 1-5 

SRI, Association for Applied Solar 
Energy and University of Arizona 
World Symposium on Applied Solar 
Energy, Westward-Ho, Phoenix, Ari- 
zona. For information write Public 
Relations Dept., Stanford Research 
Institute, Stanford, Calif. 


November 3-4 

Eighth Annual Electronics Conference 
sponsored by the Kansas City Sec. 
IRE, Town House, Kansas City, Kan. 
For information write P. 0. Box 391, 
Kansas City 41, Missouri. 


November 3-4 

Fourth Annual Louisiana Polytechnic 
Institute Instruments Conference, 
Ruston, Louisiana. For information 
write School of Engineering. 


November 7-9 

Eastern Joint Computer Conference 
and Exhibition sponsored by AIEE, 
IRE and ACM, Hotel Statler, Boston, 
Mass. For information write Box 223, 
Boston 1, Mass. 


November 9-11 

Nineteenth Annual Time and Motion 
Study and Management Clinic, Sher- 
man Hotel, Chicago, Ill. For infor- 
mation write Industrial Management 
Society, 35 E. Wacker Dr., Chicago 
17h, 


November 13-18 

American Society of Mechanical Engi- 
neers’ 75th Annual Meeting, Hotel 
Congress, Chicago, III. 


November 14-17 

Second International Automation Ex- 
position will be held at Chicago’s Navy 
Pier. For information write The Sec- 
ond International Automation Exposi- 
tion, 845 Ridge Ave., Pittsburgh 12, 
Penna. 


November 16-18 

Society for Experimental Stress Anal- 
ysis meeting and exhibit, Hotel Shera- 
ton, Chicago, Ill. For information 
write J. J. McDonald, Consolidated 
Engineering Corp., 919 N. Michigan 
Ave., Chicago, IIl. 

November 17-18 

Tenth Mid-West Conference of Amer- 
ican Society for Quality Control, 
Schroeder Hotel, Milwaukee, Wis. For 
information contact R. H. Byrnes, 
3402-A N. Humbolt Ave., Milwaukee, 
Wis. 

November 28-30 

Professional Group on Instrumenta- 
tion, Atlanta Sec. of I.R.E. Instru- 
mentation Conference, Biltmore Hotel, 
Atlanta, Ga. For information con- 
tact D. L. Finn, School of Electrical 
Engineering, Georgia Institute of 
Technology, Atlanta, Ga. 


January 9-10 


Second National Symposium on Re- 
liability and Quality Control in Elec- 
tronics, Hotel Statler, Washington, 
D. C. For information contact 
V. Wouk, Beta Electric Corp., 333 E. 
103rd St., New York 29, N. Y. 


January 19-21 

Dallas-Fort Worth Chapter of IRE 
Professional Group on Electronic 
Computers National Simulation Con- 
ference, Dallas, Texas. For informa- 
tion contact J. R. Forester, 2104 Hunt- 
ington, Arlington, Texas. 


March 19-23 

American Society of Tool Engineers’ 
Industrial Exposition, Chicago Inter- 
national Amphitheatre, Chicago, III. 
For information contact ASTE Indus- 
trial Exposition, 10700 Puritan Ave, 
Detroit 38, Mich, 





SEE THESE TWO NEW Bendix” Pe ames. 


Sept. 12-16, 1955 


COMPLEMENTARY PROCESS CONTROLS eee 


Continuous and Automatic 


MULTIPOINT ULTRA-VISCOSON 
ELECTRONIC VISCOMETER 


NUCLEAR DENSITY GAGE 


APPLICATIONS 
Proven application. in 
blending, atomization or 
polymerization in the 
petroleum, steel, gravure 
printing, resin, adhesives 
and many other indus- 
tries. 


Sensing element not in 
contact with process 
fluid; ideal for corro- 
sive, abrasive and 
viscous liquid systems. 


APPLICATIONS 

e Density 

e Specific Gravity 

@ Liquid Concentration 
e Per Cent Solids 

© Vapor/Liquid Ratio 
@ Liquid Level 

e Interface Detection 


Probes hermetically sealed 
—no moving parts. 


CABINET SPECIFICATIONS 


Standard rack panel mounting; dust-proof; air purgable 
(air purge kit available from Bendix). 


Features: 


The Bendix Nuclear Density Gage is designed The Bendix Multipoint Ultra-Viscoson* elec- 
for process pipelines. Range, Span and Time __ tronic viscometer controls one to six individual 
Constant adjustments on front panel. Meets stations. Automatic or manual selection of 
every AEC requirement for industrial use. probe stations. Automatic or manual control 
Range: 0.3 to 3.5 Sp. Gr. range with a minimum — of valves. Installation in pipelines, kettles, 
span of 0.2 Sp. Gr. reactors. Ranges: 0—500,000 centipoises x 


grams/cc, *REG. U.S. PAT. OFF. 


Cincinnati Division, Bendix Aviation Corporation, 203 W. Third St., Cincinnati 2, Ohio 


For more infec stion circle 27 on inquiry card. 
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FROM PROBLEM CHECKS AND AUTOMATIC READOUTS TO THE 
FAMOUS VARIPLOTTER...A COMPLETE LINE OF ACCESSORIES 


As your computational work loads expand and change, it 
becomes imperative that you be able to supplement your 
computing system with needed accessories. 

This, say engineers, is one of the greatest advantages of 
Electronic Associates’ Computing systems—for EAI makes 
available a complete line of accessory equipment. For 
example, Problem Checks that permit you to check di- 
rectly from the equation before the problem is run, with- 
out disturbing the problem set up. 

Also automatic readouts, high-speed servos, powerful 
amplifiers. All with the same attention to detail and 
quality that is represented in the new Variplotter plotting 
equipment. A self-balancing potentiometer type X vs. Y 





cat eer TrHne 


vacuum hold-down system, high speed and accuracy. 

A computation center is maintained by Electronic Asso- 
ciates in Princeton, New Jersey, where you may observe 
this equipment in operation and rent computation time. 
Brochures are also available. Write Dep’t. IA-10, Elec- 
tronic Associates, Inc., Long Branch, New Jersey. 





Expanded 
16-31R 
Analog 

Computer 














P A CoE 


PRECISION ANALOG COMPUTING EQUIPMENT 


q 


recorder, this new model has convenient table-top controls, 
LONG BRANCH, NEW JERSEY 


_———a ELECTRONIC 
ASSOCIATES 
For more information circle 154 on inquiry card. 
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Bits 





Oh, for the life of an editor! Yes- 
terday I had a deadline breathing 
down my neck and nothing to write 
about. On the way to the WSC I 
stopped by the post office and found 
Charlie Morrill’s writeup of the MSC 
and Ro Favreau’s of the ESC. To cap 
this off, Stu Schy phoned that he was 
putting the long-awaited transcript of 
the Industrial Analysis and Control 
Council panel discussion of ‘Possible 
Effects of Automation on our Way 
of Life” in the mail. So, counting the 
WSC meeting, which I got on tape 
later in the day, I now have four 
things to tell you about—and only 
one Newsletter! 

Because the [ACC panel discussion 
will take considerable work to get 
into shape for publication, and be- 


Western Simulation Council 


Norman L. Irvine, Aerojet-General Cor- 
Chairman, 


poration, Azusa, Callif.; 
Steering Committee. 


Midwestern Simulation Council 


R. R. Weber, Cincinnati Milling Machine 
Co., Cincinnati, Ohio; Chairman, Steer- 


ing Committee. 


cause the speaking members of the 
ESC have not yet had a chance to 
check Ro’s writeup, I will hold these 
stories for next month. Here is a 
condensation of Charlie’s MSC story 
together with our own subminiatur- 
ized version of the goings-on of the 
WSC at Naval Ordnance Lab, Cor- 


ona. 





Pieces 





SIXTH MEETING OF THE MIDWESTERN SIMULATION COUNCIL 
by C. D. Morrill 


On the afternoon of 20 June 1955 
“Operation of a Computing Facility” 
was discussed at Armour Institute of 
Technology in Chicago. 


Warshawsky on 
Operation of a Computer Facility 


Milt Warshawsky (Wright Air De- 
velopment Center, Wright-Patterson 
Air Force Base, Ohio) gave the 
keynote talk. As he put it, questions 
to be considered in the operation of 
a facility are: 

1. How and in what form will 
problems be received and assigned? 
This depends on who the “customers” 
are and the criteria for assigning 
problems to various sections. 


2. To what extent will the “cus- 
tomer” participate in problem plan- 
ning, programming, and solution? 

3. What methods of programming 
problems will be used? 

4. What method or methods will 
be used to check solutions? 

5. What will be the extent of serv- 
ices performed? For example, will 
only designated solutions be ob- 
tained, or will the service include a 
consulting and advisory phase? 

6. What maintenance procedures 
will be employed? 


ARL Facility of WADC 


Milt then described the facility of 
the Aeronautical Research Labora- 


Eastern Simulation Council 


Harold K. Skramstad, National Bureau 
of Standards, Washington, D.C.; Chair- 
man, Steering Committee. 


tory at Wright Air Development Cen- 
ter and their approach to the prob- 
lems. For easier assimilation, the 
amount of equipment, personnel, etc., 
has been combined with the infor- 
mation provided by other speakers in 
the accompanying table (next page). 

The operating procedures at ARL- 
WADC are as follows: 

1. The WADC project engineer 
contacts the laboratory chief to dis- 
cuss the nature of the problem, equip- 
ment requirements (analog or digi- 
tal), etc. If it is agreed that an ana- 
log solution is desirable, the red tape 
involved in getting the work started 
is almost zero.* 

2. Larger and/or nastier problems 
are assigned to a team of two suited, 
if possible, to the type of problem in- 
volved. This team carries the prob- 
lem through from start to finish, in- 
cluding formulation, programming, 
scaling, wiring computer, checking 
solution(s), writing reports. 

3. During the machine phase a 
representative of the customer is 
present to monitor the solutions, mod- 
ify the program if the original pro- 
gram appears to be generating use- 
less solutions and, particularly, to 
check the reasonableness of solutions. 

A machine check employed at 


*An Air Force innovation, no doubt! 
If this be true, the Air Force is really 
making progress. 
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ARL-WADC involves setting up a se- 
ries of identical second-order-differ- 
ential equations, using all or almost 
all components, and comparing the 
answers. This method has proved 
very sensitive to machine malfunc- 
tions. 

All speakers emphasized the value 
of “checking the reasonableness”* 
of solutions. In defense of this meth- 
od, Milt stated that when analog com- 
puters (and their operators) make a 
mistake it’s generally a gross one 
and, thus, easily detected by someone 
familiar with the physical nature of 
the problem! Another inference by 
the speakers was that solutions by 
general-purpose digital computers 
are generally worthless because, by 
the time they are obtained, the show 
is over. Because of this, ARL-WADC 
is procuring two digital differential 
analyzers to be programmed by the 
Analog Section concurrently with the 
analog solution. 

In answer to questions from the 
group, Milt added that although some 
problems may take only a dozen am- 
plifiers, a representative problem will 
require 60-70 amplifiers (see table) ; 
the first successful run on such a 
problem will normally be four or five 
days after the patch board is placed 
on the computer; problems are nor- 


*Or as Bob Bemer would put it, “Use 
your head!” 


TABLE 1.—EQUIPMENT, PERSONNEL, AND PROBLEMS OF 


mally allowed no more than two 
weeks on the computer, even if things 
are “just starting to get good”—in- 
complete problems have to be re- 
scheduled. 


Bauer on Cyclone 


The second speaker was Louis 
Bauer of Cyclone (owned by the 
Bureau of Aeronautics and operated 
by Reeves Instrument Corporation). 
Although the problems are mostly 
missile and aircraft, the size of the 
problems and the machine time are 
quite variable. Louis gave two ex- 
treme examples: 

The first one required 30 ampli- 
fiers, 3 resolvers, 2 limiters, one di- 
ode function-generator. The problem 
was received on the 23 February, set 
up by 1 March, first run and check 
on 7 March, 1000 runs made by 18 
March, and a final report completed 
by 19 April. 

The second example _ required 
about 200 amplifiers and a corre- 
sponding quantity of nonlinear equip- 
ment—about 20 cabinets. The prob- 
lem was received in August. There 
followed months of correspondence, 
conferences, and modifications. Pro- 
gramming began in October, setup 
in December. The first correct solu- 
tion was obtained in February. More 
modifications and a new check solu 
tion by May; the job was completed 


ara a eer eae Pe CN 


a heal 


by the following December, with 
final report yet to be written.* 


Hermann on DSCL 


The third speaker was Paul Her- 
mann (Goodyear Aircraft Corpora- 
tion, Akron, Ohio). Goodyear’s facil- 
ity, the Dynamic Systems and 
Computation Laboratory, generally 
services only its own contracts. The 
majority of the equipment is Govern- 
ment-owned, on bailment to GAC for 
use on particular contracts. Because 
of this and the nature of some of the 
work, part of DSCL’s operation is 
quite different from that of the facili- 
ties represented by the other speakers. 
Part of the DSCL facility becomes 
what almost amounts to a fixed-pur- 
pose computer even though, through 
use of problem boards, machines can 
be switched to other problems (some 
of them will be simulating the same 
system most of the time). New ideas, 
system modifications, statistical stud- 
ies, etc., will be tried out on these 
computers. Problems seldom take less 
than a week. Some projects have had 
a problem running for five or six 
years. 


*This “months of correspondence’ 
can become so serious that it often 
makes “simulation by remote con- 
trol” completely impractical. This 
seems to be true even if “remote’”’ is 
not true in the geographical sense, 
but only implies a difficulty in com- 
munication between the man _ with 
the problem and those doing the 
simulation. Effective simulation re- 
quires close cooperation. 


COMPUTING FACILITIES 





Facility 


Amount of Equipment 


Personnel 





El. 
Mult. 
Amp Ch. Servos’ Res. 


F. G. Plotters Channels | Oper. Maint. 


Recording 





iv 


ARL, WADC 


Cyclone, 
Reeves 


DSCL, 
Goodyear 


PCC, 
Electronic 
Associates 








18 4 24 


48 








Types of 
Problems 
(2), 


Size of 
Problems (Amp) 


Avail. Checking 
of Dig. Procedures 
Eqpt. oar erss 

(2), (3) 


Typical Largest 


60-70 100 
100-150 304 


30-40 100 

















NOTES 
(1.) Including Tapped Pot Servos 
(2.) In order of time spent 
(3.) Coded as follows: 
a. Check of the machine 


b. Check of minor loops in the problem 


*58 independent servo shaft rotations; All servos have multiplying 
potentiometers; 35 of these servos have one or more resolvers 
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c. Initial condition check 


d. Analytical solution of linearized equations 


e. Solution on digital computer 


. Use of digital differential analyzer 


f 
q. Reasonableness of solution 
h. Prayer 


velopment. 


(4.) Coded as follows: 
a. Military systems 
b. Industrial systems 
c. Component studies 


**This number includes 8 engineers engaged in research and de- 











Another departure from the oper- 
ating methods of other groups is that 
one or two machines will be loaned to 
a group for certain operations. The 
machines will be wheeled into an- 
other area for connection with other 
equipment for partial simulation of 
a system. In this mode of operation 
the computer functions almost as a 
piece of dynamic test equipment. 

In general, however, DSCL favors 
concentrating the computing equip- 
ment in one place, to be operated by 
computing experts with as much as- 
sistance from the projects served as 
seems desirable. The advantages, 
listed by Paul, are: 

1. Concentration of expensive 
equipment for wide application. 

2. A specialized group of experts 
to obtain maximum utilization of 
equipment. 

3. Efficient use of maintenance per- 
sonnel. 

4. More efficient use of special 
equipment (timers, programmers, 
comparators) and commercial power. 

Concerning DSCL personnel, Paul 
felt that a person having a strong an- 
alytical aptitude with a good en- 
gineering background is best suited 
to this type of work because he is 
able to think in terms of analogous 
systems and is less dependent on 
mathematical formulation of prob- 
lems. 

At times the DSCL has become a 
sort of training group. Other groups 
have sent new persons to the DSCL 
to learn computing, and DSCL per- 
sonnel have left the group to go into 
other projects. This has been helpful 
in stimulating the better utilization of 
the computers. 

Conventional checking procedure 
is used, with reliance being placed 
primarily on the knowledge, skill, 
and intuition of the simulation en- 
gineer. 

DSCL relies heavily on preventive 
maintenance. About once every three 
or four months each machine goes 
through a severe check and minor 
overhaul. Of course the technicians 
are always available for immediate 
or crash—maintenance. 





Favreau on PCC 


Ro Favreau of Electronic Associ- 
ates’ Princeton Computation Center 
described his facility, the service of 
which is available to all on a fee 
basis. By the nature of the facility 
and the work they do, Ro and his 
people are required to spend more 
time than most in educating the cus- 
tomer on the principles, capabilities, 
limitations, and techniques of analog 
computers. Like the others, they feel 
that it is most desirable to have a cus- 
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tomer representative take active part 
in the problem solution because this 
aids in transferring information. 


Details on the PCC and the other 
computing facilities are tabulated in 


Table 1. 


MEETING OF THE WESTERN SIMULATION COUNCIL 
AT NOL-CORONA 


Forty-one people representing 17 
organizations met at the Naval Ord- 
nance Laboratory in Corona, Cali- 
fornia for the meeting of the Western 
Simulation Council on 14 July 1955. 
We had been rather dismayed by the 
weatherman’s prediction of 98° for 
that area (it seldom gets hotter than 
80° along the coast where we usually 
operate). But the humidity was so 
low and the breeze so pleasant (both 
outside and inside the “discussion” 
area) that the heat was not at all 
objectionable. 

Some of you may remember that 
the subject advertised for discussion 
was a continuation of the May meet- 
ing topic concerning the use of com- 
puters for system optimization. We 
didn’t talk about that! 

After our welcome by Dr. F. S. 
Atchison, Technical Director of NOL, 
a few remarks and queries (including 
a direct question to Dr. Atchison as 
to what “optimization” meant to 
him) by Norm Irvine—Chairman of 
the Steering Committee, who was to 
lead the discussion—revealed that 
everyone had come to hear about op- 
timization and no one to talk about 
it! 


Irvine on Simulation of 
Dead Time 


So Norm adroitly shifted the sub- 
ject to something someone (namely 


Norm) did know about, and one 
about which considerable interest 
had been evinced—the simulation of 
“dead time.” Because Norm is pre- 
paring a paper surveying the various 
methods of creating time delays, and 
because we are able to give you sev- 
eral references (see Information), 
we will not give you the details of our 
discussion, but only a few remarks 
to indicate the aspects of the subject 
which were considered. 

To be sure we were all talking 
about the same thing, R. K. Seferian 
(North American Aviation, Inc., 
Slauson Ave., Los Angeles, Calif.) 
made a point of distinguishing be- 
tween time lag and time delay (or 
dead time, transport lag, etc.). Spe- 
cifically, if he introduced a square 
wave into this gadget he was looking 
for he wanted to get a square wave 
out at some time of his choice (T) 
later. (Wouldn’t we all!) Further- 
more, he wanted to get away from the 
most obvious answer, tape. He, Norm, 
and Otis Updike (Naval Air Missile 
Test Center, Pt. Mugu, Calif.) then 
got into a discussion with blackboard 
graphs, equations, and Bode dia- 
grams which showed that the mathe- 
matical expression for the transfer 
function desired is: 


E./Ein = e°; that it can be ap- 
proximated by 
: m l 2S ri _ "1S" 
e* Di itprscsepnnsatneatanee 


l a 28734; o— 77-5" 





Dr. F. S. Atchison, Technical Director, NOL-C, welcomes the Western Simulation 
Council Meeting at Corona, Calif. 
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and that the Bode diagram will be a 
constant amplitude and a phase shift 
that increases linearly with fre- 
quency. 

Norm said that a tape recorder was 
excellent for the purpose, provided 
there was no d-c drift. Or a trans- 
mission line terminated in its charac- 
teristic impedance would give the 
theoretically correct transfer-func- 
tion, but who knows how to simulate 
accurately a transmission line? Even 
a close approximation will “gobble 
up tons of equipment.” 

Norm explained rw for any system 
is a constant, and its value is a meas- 
ure of how well the delay produced 
by the system will approach real 
“dead time.” 

Otis asked about the tolerable error 
in determining rw; how do you decide 
when your approximation of pure 
time-delay has “gone sour”? 

Norm answered that they used 1% 
change in amplitude and 1% non- 
linearity in the phase-shift vs. fre- 
quency relationship as criteria. This 
seems reasonable for analog- compu- 
ter work. 

Jerry Jacobs (Hughes Aircraft, 
Culver City, Calif.) suggested that 
some might be confused by Norm’s 
saying that rw is a constant for any 
given system. 

Norm explained that w is the maxi- 
mum angular frequency which still 
produces constant amplitude and 
linear phase shift, and that +r is the 
corresponding delay in seconds. Since 
wr is constant for any delay-circuit 
configuration one can obtain longer 
delay at the price of high-frequency 
performance or vice-versa. There is, 
however, a maximum value of w7 be- 
yond which the response of a given 
delay circuit will no longer approxi- 
mate pure time-delay. 

Leonard Nalley (Firestone Tire 
and Rubber Company, Los Angeles, 
Calif.) wanted to know how Norm 
measured phase to 1%. Norm replied 
that he didn’t, he calculated it from 
the transfer function.* 

Leon Levine (Hughes Aircraft, 
Culver City, Calif.) then explained a 
“sum and difference” method of 
measuring small angles using three 
amplifiers, three meters, and simple 
trigonometric identities, 

Nalley said there was a descrip- 
tion of a practical phase meter in 
Geophysics by a Stanolind Gas and 
Oil engineer, about 1944. 

Otis said that the GEDA Applica- 
tion Report No. 2 (see Information) 
was the best he had seen. They in- 


*See Lee Cahn on the subject in “Information.” 
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dicate a maximum phase shift of 7.44 
radians with an error of 0.021 radi- 
ans, together with a transient-free 
variation of + while operating. 

McLeod asked Seferian why he was 
so anxious to get away from tape re- 
corders. Seferian answered that he 
would like to have one at home, but 
that he thought use of tape would in- 
troduce extraneous problems in an 
analog-computer installation. 

Otis asked whether anyone knew 
anything about Audio Instruments’ 
tape-delay units. No response. 

Norm said the tape problem would 
be simple if Ampex would cooperate. 
He says Ampex has the wow and 
flutter problem licked with their 
“Speedlock” and their FM system. 
Trouble is they can only take input 
of 14% volts rms, and give the same 
output. If they would chopper-stabi- 
lize their output amplifier and_in- 
crease the gain, “it should do it.” 

McLeod wanted to know why one 
could not install a jack after the Am- 
pex detector and use the chopper- 
stabilized computer amplifiers. Norm 
said he didn’t know the circuit well 
enough to answer, but several com- 
ments from the group indicated that 
the detector output was possibly near 
the noise-level of the computer ampli- 
fiers. 


Hans Meissinger (Hughes Air- 
craft) asked if anyone had used a ro- 
tary switch with capacitors. Otis said 
he had started to try it with 100 ca- 
pacitors, but had not completed the 
experiment because tape was simpler 
and good enough for their require- 
ments. 

McLeod mentioned the mechanical 
analog of the system which he under- 
stands Dr. Cowley at Shell Develop- 
ment in Emeryville is using. It con- 
sists of some 300 pins on the 
periphery of a drum which are posi- 
tioned by the input signal and sub- 
sequently “read” as the drum re- 
volves. (See “/nformation” for what 
is apparently a commercially availa- 
ble gadget like this. ) 

At this point the discussion was cut 
off to give us time for a tour through 


the facility of NOL. 


Tour of NOL 


The NOL Simulation and Com- 
puter Laboratory was of course of 
particular interest. They have Reeves. 
Electronic Associates, and Goodyear 
equipment for a total of some 210 op- 
erational amplifiers, together with the 
usual accessory equipment, including 
a three-axis flight table. This table is 
driven by fluid magnetic clutches 
which can be operated in conjunc- 
tion with a target simulator having 
three degrees of linear freedom to 
give target elevation, azimuth, and 
range closure. 





Readers interested in the activities 
of the Industrial Analysis and Con- 
trol Council, sporadically reported in 
these columns, may be interested to 
know that something is planned to 
quell the oft-repeated plaint “But we 
don’t know enough about the proc- 
ess” to effectively use computers in 
the plant. 

A three-cornered program is being 
organized which will be sponsored 
by a publisher (Instruments Publish- 
ing Company), a computer company, 
and a progressive processor with con- 
trol problems. The sponsors will con- 
tribute $5,000 cash each, plus neces- 
sary equipment and services to sup- 
port a one-year project to determine 
just what can be accomplished by 
putting an analog computer in the 
plant and connecting it to the process 
(analyzing all control and process 
situations). 

Ten thousand dollars, the computer 
equipment, and an engineer with 
process control and analog computer 


~ Information (Without Theory) ) 


experience are ready to go. The plant 
with a process, $5000, control prob- 
lems, and an ability and interest in 
cooperating has not been selected yet. 
Any interest? Write your Simulation 
Council Newsletter Editor for details. 


* * * 

We have a communication from 
Milt Warshawsky via Charlie Mor- 
rill concerning our first story under 
PIECES. Milt says in part, “I’m a 
little disappointed at the absence of 
reference to my main theme, viz., the 
need for a specialized computer 
group and the slap | took at the man- 
ufacturers who imply otherwise. [ll 
admit that the subject is controver- 
sial, but I took my stand and think it 
should be reported.” We give you 
Milt’s remark not only because we 
are interested in the point per se, but 
because we think that whereas saying 
what we believe (and giving those 
who do not agree a chance to do the 
same) is not only a good principle of 
democracy, it is a vital necessity in 








the Simulation Councils if we are to 
serve our purpose. 

During the discussion of “time de- 
lay (reported under PIECES) the 
subject of how to measure small 
phase shifts came up. We give you 
some remarks on the subject as re- 
ported in the Simulation Council 
Newsletter of April, 1953: 


“Lee Cahn stated that there are two 
ways of measuring small phase shifts, 
one of which is simply to increase the 
frequency until you get a phase shift 
that can be measured, because no 
matter how complex a network or 
transfer function may be, phase shift 
is nearly always a linear function of 
frequency up to 5 or 10 degrees. The 
other way is to set up a three-ampli- 
fier oscillator, such as that mentioned 
by Don Leggett, wherein the amount 
of feedback around one of the in- 
tegrators to prevent the function’s di- 
verging is a measure of the phase 
lag.” 

We also promised you some ref- 
erences on the subject of time delay. 
They are as follows: 

GEDA Application Report No. 2, 
by J. A. Rudolph, dated 15 June 1955, 
and the references given in that re- 
port: 


C. D. Morrill, “A Sub-Audio Time 
Delay Circuit,” Trans, IRE, PGEC, 
Vol. 3, pp. 45-49; June 1954. 

W. J. Cunningham, “Time-Delay 
Networks for an Analog Computer,” 
Trans. IRE, PGEC, Vol. 3. pp. 16-18; 
December 1954. 

C. H. Single and G. S. Stubbs, 
“Transport Delay Simulation Cir- 
cuits,” Westinghouse Electric Corp.. 
Atomic Power Division; Report 
WAPD.T-38. 

C. H. Single and G. S. Stubbs, Sup- 
plement to the preceding reference. 

And, finally, we mentioned a com- 
mercially available mechanical time 
delay. It is manufactured by Pratt & 
Whitney Division of Niles-Bement- 
Pond Company, West Hartford 1, 
Connecticut, and is described as a 
“Proportional Synchronizer” which 
stores a function in its “memory,” 
which can be read out later to control 
a process. 





-'Thots 
(To Think About) 





As all of you may know, the Simu- 
lation Councils are continually faced 
with, and free discussion is some- 
times inhibited by, a fear of divulging 
“proprietary information.” For this 
reason we would like to quote, for all 
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to consider, some of David Sarnoff’s 
remarks on the subject of the “Stim- 
ulus of Competition” as taken from 
the article “New Developments in 
Electronics” in Electrical Engineering 
for March of this year: 

“You may wonder what philosophy 
prompts me to reveal these new de- 
velopments publicly while they are 
still in the experimental stage. Why 
do we not wait until they have been 
completed as commercial products? 
My answer is simple. Competition can 
be as stimulating in research as in 
manufacturing and merchandising. 
As members of a profession deeply 
concerned with scientific research 
and pioneering development, you are 
well aware that the number of people 
willing to risk their money in re- 
search and pioneering is very small 
compared with those who are ready 
to risk their capital in established 
enterprises operating profitably. 

“In television and in other in- 
stances—where the information is 


not “classified” and does not involve 
our national security—RCA has con- 
tinually made progress reports and 
released information that enabled 
others not only to catch up but at 
times even to move ahead of us. We 
welcome competition, It spurs our 
own activities and increases the pos- 
sibilities for earlier achievement of 
desired results. 

“Whether we succeed in completing 

an invention before others whom we 
stimulate to work along similar lines 
is not as important as it is to bring 
a new product or a new service into 
existence and use. In helping indus- 
try to grow and prosper, we believe 
that we contribute to the public bene- 
fit and in the long run, our own as 
well. If an organization is to progress, 
it must not stand in fear of obsoles- 
cence or competition.” 
As the Indian sending smoke signals 
said when he saw the mushroom 
cloud of an atomic blast: “I wish I’d 
said that!” 
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Association for Computing Machinery 
Dates: 14-16 September 1955 

Place: Moore School of Electrical En- 
gineering, University of Pennsylvania, 
Philadelphia, Penna. 

Subject: Annual General Meeting. 
Contact: Sidney Kaplan, R. C. A. Com- 
puting Systems Engineering, Building 
13-2, Camden 2, New Jersey. 


Eastern Simulation Council 

Date: 19 September 1955 

Time: 1:30 P.M. 

Place: Glenn L. Martin Company, Bal- 
timore, Md. 

Subject: “Computer Checking Pro- 
cedures”. 


Western Simulation Council 

Date: Thursday, 10 November 1955 
Place: Beckman Instrument Co., Ful- 
lerton, Calif, 

Subject: “Simulation with a Human in 
the System” 


Fourth Annual Louisiana Polytechnic 
Institute Instruments Conference 
Dates: 3-4 November 1955 

Place: Ruston, Louisiana. Contact: 
School of Engineering, Louisiana 
Polytechnic Institute, Ruston, La. 
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Eastern Joint Computer Conference 
Dates: 7-9 November 1955 

Place: Hotel Statler, Boston, Mass. 
Subject: “Computers in Business and 
Industrial Systems’. Chairman of the 
program committee, Dr. I. Travis, Bur- 
roughs Corp., Paoli, Penna. 


Second Computer Clinic 

Dates: 15-17 November 1955 

Place: Navy Pier, Chicago, III. 
Feature: Six 2-hour demonstrations 
and lectures on various computers. Fee 
is $5.00. For registration: 2nd Auto- 
mation Exposition, 845 Ridge Ave., 
Pittsburgh 12, Penna. 


National Simulation Conference 
Dates: 19-21 January 1956 

Place: Dallas, Texas 

It is expected that most of the papers 
will fall into the analog computer 
category, but papers on the use of 
digital computers in simulation will be 
strongly encouraged. Deadline for 100- 
word abstracts and 500-word summar- 
ies is September 10. Contact: J. R. 
Forester, 2104 Huntington, Arlington, 
Texas. 


Western Joint Computer Conference 
Dates: 8-10 February 1956 

Place: San Francisco, Calif. Contact: 
Byron J. Bennett, chairman of the 
technical program committee, Stan- 
ford Research Institute, Stanford, Cal- 
ifornia. 
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duction area to the distribution area by pipeline, 

operated by the gas transmission company. Distri- 
bution companies, in turn, supply customers. To meet 
the varying demands of customers, a gas transmission 
company must measure and adjust pressures and flows at 
various portions of their system. This can become a 
problem of tremendous scope. Instrumentation has done 
much to ease the task of the pipeline dispatcher and meas- 
urement groups responsible for efficient operation of a 
natural-gas pipeline. To illustrate this, let us consider a 
typical example—New England’s newest pipeline, owned 
and operated by Algonquin Gas Transmission Company. 


Nic: RAL GAS is transported from the well or pro- 


The Algonquin System 


Texas Eastern Gas Transmission Company, with their 
“Big-inch and Little-inch Lines,” supply gas to Algonquin. 
They connect to the Algonquin system *t Lambertville, 
New Jersey (Fig. 1). The Algonquin high-pressire line 
crosses beneath the broad Hudson River at Peekskill, 
New York, crosses Connecticut with a 26-inch line to 
Hartford, goes on to Wellesley, Massachusetts with a 
24-inch line, and to Boston with an intermediate-pressure 
26- and 24-inch line. 

Laterals extend from the main lines to communities 
throughout Connecticut, Massachusetts and Rhode Island, 
as shown in Fig. 1. These laterals supply gas to local util- 
ity companies at various points along the pipeline. 

Local utility companies receive their gas at “city gate 
stations” (metering and regulating stations); it is at 
these points that a large percentage of the instrumentation 
of a pipeline is installed. These metering stations house 
the pressure-reducing equipment and the billing meters 
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Fig. |. The Algonquin Gas Transmission Company sys- 
tem extends from Lambertville, N. J. (lower left) to Bos- 
ton, Mass. Local utility companies are supplied at various 
points along the 500 miles of 26-inch and 24-inch pipeline. 


by which the utility is charged for the amount of gas 
taken from the pipeline. At many of these metering 
points Algonquin has installed telemetering and remote 
control equipment so that the dispatcher in the Boston 
headquarters of the company has complete information 
on, and supervision over, his entire transmission system. 


Metering (City Gate) Stations 


The metering stations are generally two- or three-run 
stations. This arrangement provides maximum measure- 
ment accuracy over a wide flow range because one ori- 
fice-meter run handles the entire flow under most condi- 
tions—that is, until flows build up to a point where the 
capacity of the run is exceeded. When this occurs, a dif- 
ferential limit controller opens and allows the second run 
to carry a portion of the load, thus bringing the amount 
of gas carried by either pipe into the range of the instru- 
ments, 

Most of the stations are two-stage pressure-reducing 
stations; the first regulator cuts the pressure to an inter- 
mediate value from its full transmission-line pressure; 
the second drops it to the pressure which the local utility 
has determined to be best for its particular distribution 
system. Pressure-reducing equipment at the Wellesley 
regulator station is shown in Fig. 2. 


Billing Meters 


The billing meters are the “cash registers” of the trans- 
mission system. These are the recording flowmeters which 
measure the amount of gas used by the utility company. 
Most of these companies have contracts on a penalty de- 
mand basis, whereby the use of an amount of gas in ex- 





Fig. 2. Typical pressure-regulating station is this one 
featuring 2-stage pressure-reduction. Differential pressure 
(flow) in the two runs and the static pressure of the gas 
are telemetered to the dispatching office in Boston, Mass. 
The three variables are transmitted over a single leased 
circuit by use of a Bristol time-multiplex transmitter, which 
sends the three signals sequentially over the single circuit. 


The Algonquin Transmission Co. pipeline is New England’s newest. This 
survey of the system shows how a combination of continuous-recording tele- 
metering and selective-calling telemetering is used for optimum monitoring 
and control of the 500-mile system from the dispatcher’s panel at Boston. 


cess of that contracted for must be paid for at a rate con- 
siderably higher than that normally charged. The chart 
records are collected daily and the flows are totalized 
with the aid of a McGaughy Integrator (Rockwell Inte- 
grator). The chart is placed on the turntable of this in- 
strument and rotated slowly. While it is rotating, two 
styli are used by an operator to trace the records of the 
differential and static pressures on the chart. The move- 
ments of these arms are translated into the total volume 
passing through the meter run. 


System Telemetering 


Although the billing meters are the cash registers 
of the company, and can be used in determining peak 
loads, operating pressures, number of compressors to 
put into operation, and type of regulation required, they 
contribute little to the solution of immediate dispatching 
problems. To assist in day-by-day operations, Algonquin 
depends on system-wide telemetering to their dispatching 
headquarters in Boston. The telemetering system is 
unique in its use of both continuously-recording teleme- 
tering and selective-calling techniques. This combination 
was felt necessary to supervise adequately the transmis- 
sion system which stretches over 500 miles of pipeline, 
and yet has one-third of its total load concentrated in the 
metropolitan Boston area. 

Because of Boston loads it was decided to use con- 
tinuously-recording telemetering instruments to cover the 
Boston area, and selectively-called telemeter indicators 
for the outlying stations. There are four stations in the 
Boston area, which telemeter information on differential 
pressures and line pressure back to the dispatching of- 
fice. A typical regulating station is shown in Fig. 2; the 
Metameter telemeter transmitters are shown in Fig. 3, 
mounted outside the station in a metal housing. The meas- 


ie 

Fig. 3. Three telemeter transmitters (center), one multi- 
plex transmitter (right) and remote-control recorder (left) 
are mounted outside the regulating station. The Multiplex 
Transmitter receives the three telemeter transmitter sig- 
nals and sends them sequentially to the dispatcher at Bos- 
ton (see Fig. 4). Remote controller at left permits control 
of the station from the dispatcher's office at Boston. 


WALTER E. RUFLETH 


The Bristol Company 


urements taken at the regulator station are multiplexed 
by the Bristol Time Multiplex transmitter (shown at the 
extreme right in Fig. 3) and then sent sequentially over 
one leased telephone circuit to the dispatcher’s panel in 
the company’s Boston office on historic Fanueil Hall 
Square. This panel is shown in Fig. 4. There, a Multiplex 
receiver “unscrambles” the incoming signals and directs 
them to their proper recording receivers. 


Selective Calling 


To keep tabs on the outlying metering-regulating sta- 
tions, selective calling equipment with multiplexing has 
been installed at eight stations in Connecticut, Massa- 
chusetts, and Rhode Island. 

At each of these stations, measurements are taken by 
Metameter telemeter transmitters of differential pres- 
sures (flows) in the two runs; upstream pressure also 
is measured. These measurements are fed to a Time- 
Multiplex transmitter, and when the code assigned to the 
station is dialed by the dispatcher, a telephone-company 
selector switch is energized and all three measurements 
are sent sequentially over a single leased circuit to the 
Multiplex receiver on the dispatching panel at Boston. 
(The selector at Wellesley is shown in Fig. 5.) The indi- 
cators at Boston continue to show the measurements until 
the dispatcher clears the circuit and dials a new code 
number. 

These outlying stations are normally called once an 
hour, which is usually sufficient to enable the dispatcher 
to maintain complete knowledge of conditions all along 
the pipeline. During periods when operations are critical, 
the indicators may be dialed to a certain station and kept 
connected. In this way any changes in conditions will be 
immediately apparent, and corrective action can be begun 
quickly. Using this technique a number of cases of freeze- 
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Fig. 4. Instrument panel board at Boston dispatching 
office. Dispatcher is dialing the code number assigned to 
one of the outlying transmission stations. When trans- 
mitter is connected to the multiplex transmitter at the re- 
mote station, the three readings (flow and static} will be 
indicated on the indicators in the center row of instru- 
ments on the board. Bottom row are multiplex receivers 
which segregate incoming signals and direct them to the 
proper receivers. Indicators will hold reading until dis- 
patcher clears the wire and dials another station. 


up in the line have been detected and remedied before 
any damage could occur. 


Proportioning of Load 


One of the major uses of the telemetering system lies 
in the shifting of blocks of gas from one customer to 
another. If one utility calls for an additional five million 
cubic feet of gas, the dispatcher can determine quickly 
whether it is available in the line without increasing his 
take from his supplier, Texas Eastern. If it is, sales go up 
without increased costs. (Algonquin Gas also is set up on 
a penalty rate contract, similar to its customers, so the 
use of over-contract quantities of gas can be expensive. ) 
Naturally, it is to Algonquin’s benefit to sell all the gas it 
can while staying within its MDQ (maximum daily 
quota). Without telemetering equipment, the company 
would have to allow a large reserve in its lines to take 
care of unexpected demands. With the system it can sell 
up to its limit, and still be able to switch loads as re- 
quired. Some of Algonquin’s customers are on a “dump 
load” basis, and can use gas whenever it is available for 
a short period of time at a reduced rate. 


Remote Control 


Instruments which allow the dispatcher to control re- 
motely the flow of gas through any of the telemetering 
stations have been installed. The control signals are car- 
ried over the same circuits which carry the telemetered 
signals back to the dispatch office. (One can be seen at 
the far left in Fig. 3.) They will see their most im- 
portant use during emergencies, such as breaks or heavy 
leakage. to maintain pressures while lines are being re- 
paired or to shut down the flow as required. 

This control is to be operated through the same tele- 
phone-company dialing system that is used for telemeter- 
ing. The dispatcher will dial one code number to raise 
the flow values, and another to lower it. The apparatus 
has a limiting device to avoid any disastrous effects from 
incorrect dialing. The indicators showing the conditions 
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Fig. 5. Telephone-company selector equipment at a typ- 
ical station. When Boston dispatcher dials the code for 
this station, the variables being measured here are tele- 
metered to Boston. 


at the outlying station involved can be left in the circuit 
while the control dialing is taking place, thus allowing 
the dispatcher to see exactly what takes place during the 
control operation. 

There is another continuously recording telemeter cir- 
cuit at Peekskill, N. Y., where the pipeline crosses the 
Hudson river. This record of pressures, which is trans- 
mitted to the District Headquarters, enables the company 
to comply with requirements regarding the maximum 
pressures allowed in the pipeline crossing the state. Tele- 
metering facilities are considered equal to a “manned” 
station. 


Other Communication Facilities 


In addition to the systems mentioned, other communi- 
cation facilities include (1) a leased telephone circuit to 
the supply point at Lambertville, N. J., (2) a teletype- 
writer to the last telemetering dispatch station on Texas 
Eastern’s transmission line at Eagle, Pa., (3) two-way 
mobile radio equipment for communication between the 
dispatcher and the service units and, of course, (4) tele- 
phone communication with all the distribution companies 
served. In addition, several distribution companies have 
set up supplementary Metameter telemeter receivers 
which operate through repeater relays from the Algon- 
quin transmitter at the metering station which serves 
them. In this way the utility has a record of the pressures 
being maintained at its supply point. This record has 
been of help to Algonquin when troubles have developed 
between the times of hourly dialing of the station. The 
utility has called in to inform them of the upset, and the 
Boston dispatcher was able to take corrective action. 

The telemetering system which Algonquin has installed 
has proved remarkably effective in predicting the total 
loads which are handled by the transmission system. A 
check on the accuracy of the values logged from both the 
selective calling stations and the records of the continu- 
ously recorded measurements show an average discrep- 
ancy of only 14 to 114%, as compared with the billing 
meters. This is a good indication of the adequacy of the 
telemetering coverage. 


Multiplexing 


The basic reason for use of multiplexing in a telemeter- 
ing system of this type is to reduce transmission-line 
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costs. Rental charges for telemetering transmission cir- 
cuits are usually based on the type of line (i.e., telephone 
or telegraph), the quality of the circuit, and the number 
of signals that are being transmitted simultaneously on 
the line. Sometimes, when a line is used with carrier or 
multiple-channel equipment to transmit several signals 
simultaneously, the rent is the same as if separate lines 
were used for each signal. 

The Time-Multiplex System depends on the synchro- 
nous operation of two 16-point selector switches, one lo- 
cated in the Multiplex Transmitter and the other in the 
Multiplex Receiver. These switches provide the sequential 
connection of the Metameter transmitters and their re- 
spective receivers to the transmission circuit. The trans- 
mission circuit carries only Metameter signals and the 
synchronizing signal of variable time duration. 

When fewer than 15 Metameter Systems are used with 
the Multiplex equipment, the terminals are interconnected 
to permit some of the systems to be connected several 
times for each revolution of the scanning switch. 

Synchronization of the transmitter and the receiver 
scanning switches normally is checked once per scanning 
cycle (16th point). The synchronizing signal differs from 
the measuring signals only by the time duration of the 
transmitted pulse. Sometimes, temporary fault can cause 
the scanning switches to get out of step. (Such a fault 
may be a power failure or an “open” in the transmission 
circuit.) The Multiplex System will synchronize itself 
after the fault is corrected. When the scanning switches 
are out of step, the Receiver scanning switch will stop 
when it reaches its synchronizing point; it will then re- 
main stationary until the Transmitter switch reaches its 
synchronizing point and provides the signal to restart 
the Receiver scanning-switch mechanism. 


Metameter Principle 


The Metameter telemeter operates on the impulse-dura- 
tion principle.* The signal impulse transmitted is a func- 
tion of time (rather than an electrical quantity). The 





*See article “Pipeline Telemetering,” by J. W. Peck- 
ham, /nstruments and Automation, July, 1955, for details 
of Metameter transmitter and receiver. 
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duration of the electrical impulse is proportional to the 
measured variable (pressure, flow, or temperature). 

The Metameter telemeter transmitter samples the meas- 
ured variable through a primary measuring device (Bour- 
don spring, differential meter body, temperature element, 
etc.) and opens and closes a switch accordingly. With a 
5-second impulse-cycle system, the length of the signal 
transmitter will vary from 1 to 4 seconds (20% to 80% 
of the basic 5-second cycle). For example, if it is required 
to telemeter a pressure range of 0 to 100 psi, the length 
of the impulse will be 1 second at 0 psi, 2.5 seconds at 50 
psi, and 4 seconds at 100 psi. The signal is repeated once 
every 5 seconds. 

Fig. 6 shows a Metameter telemeter system for the 
transmission of pressure. As the cam rotates, driven by 
a constant-speed motor, the tip of the cam follower slides 
across the cam surface (not along the edge of the cam) 
and drops off the trailing edge. It is again picked up by 
the cam’s leading edge. As this happens, a trip plate is 
moved in and out, opening and closing a mercury switch. 

At the Metameter receiver, a relay or electro-magnet 
converts the transmitted impulse to a mechanical motion 
for positioning a recording pen or indicating pointer. 


Advantages of Telemetering 


Use of telemetering by gas transmission companies is 
increasing at a rapid rate as the benefits resulting from 
such systems become increasingly apparent. The systems 
have enabled pipeline operators to operate at higher 
profits, to make more efficient use of manpower, and to 
provide smoother, more satisfactory service to the ulti- 
mate consumer. 

In general, instrumentation of pipelines has resulted 
in (1) the ability to shift gas from one area to another. 
(2) the ability to use gas out of “line storage” during 
short cold snaps without increasing the take from the 
supplier, which reduces the probability of penalty rate 
charges, (3) providing means for constantly watching 
conditions throughout the system, which allows detection 
of faults and operational difficulties before they become 
serious, and (4) promoting the feeling of confidence and 
assurance of continuity of service and control with both 
customer companies and regulatory bodies. 
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Fig. 5-2. Operational amplifier of computer (depicted 
by triangle) is converted into (A) summing amplifier, (B) 
integrator, (C) differentiator, or (D) any generalized cir- 
cuit by appropriate input and feedback networks. Circuits 
A and B are provided on the computer. 


Fig. 5-1. Reeves electronic analog computer, or 
“REAC," which was used in the analysis. 


Process Control Analysis 





Vv 


USE OF AN ANALOG COMPUTER 
CC" ISED-LOOP CONTROLLED-SYSTEM equations 


(developed in Chapter III) may be solved analyti- 

cally (as shown in Chapter IV). If the order of the 
equation is three or higher, the labor involved in long- 
hand solutions becomes excessive. For these higher order 
systems it is advantageous to use some form of an auto- 
matic computer as a time-saving measure. This chapter 
is concerned with the use of an Electronic Analog Com- 
puter, which equipment lends itself to the rapid solution 
of differential equations. Fig. 5-1 shows the computer 
used to obtain the results included in this chapter. 


The Computer 


The four important components of the analog computer 
are (1) potentiometers, (2) integrating amplifiers, (3) 
summing amplifiers, and (4) inverting amplifiers. 

l. The potentiometer. This is a voltage divider 
equipped with a calibrated adjustment. It is the com- 
ponent that provides for fractional multiplication, A volt- 
age can be multiplied by any number between zero and 
unity. Analog computers use a comparatively large num- 
ber of potentiometers. 

2. The operational amplifier. This unit consists of a 
high-gain a-c amplifier and associated circuitry, as shown 
in Fig. 5-2. Some analog computers use d-c amplification. 
Numbers of amplifiers are provided in the analog com- 
puter. 
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The amplifier is represented by a triangle in Fig. 5-2. 
The associated circuitry comprises an input resistor (or 
network) and a feedback resistor or capacitor. When the 
amplifier gain is very large, the use of total feedback 
from amplifier output to its input (or summing point) 
makes the circuit behave like a near-perfect inverter, 
summing amplifier, integrator, or differentiator (depend- 
ing on the associated circuitry). For example, use of one 
input resistor and one feedback resistor of the same value 
(commonly 1 megohm), produces a near-perfect sign 
changer in which the output is the exact negative of the 
input. Use of several input resistors (as in Fig. 5-2, A) 
and the 1-megohm feedback resistor produces a summing 
amplifier, as shown. Use of a feedback capacitor produces 
an integrator, as shown in Fig. 5-2, B. Use of the opera- 
tional amplifier as a differentiator is shown in Fig. 5-2, C. 


For convenience, the analog computer has available 
several operational amplifiers already wired for use as 
inverters, summers, and integrators, with several inputs 
available with values of 1, 4, and 10 as desired. That is, 
the summing amplifiers are made available with R;/R; 
ratios of 1, 4, and 10. (see Fig. 5-2, A) and integrators 
are made available with 1/RC values of 1, 4, and 10 
(see Fig. 5-2, B). Multiplication or integration by other 
than these factors of 1, 4, and 10 must be done by use of 
the potentiometers in series with these inputs. 


Integration, rather than differentiation, is used most 
extensively in analog computers because noise impulses 
are attenuated by integrators but amplified by differenti- 
ators. Hence the analog-computer solution to problems 
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Fig. 5-3. Two-capacity liquid-level process with ideal 


{lagless) controller and lines. 


An analog computer can provide rapid solutions to the integro-differential 
equation for a closed-loop process-control system. Computer elements are 
described and a typical liquid-level problem is set up on the computer. 
Computer solutions to the control problem show the ease with which 
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Fig. 5-4. Analog-computer diagram for analysis of the 


control problem of Fig. 5-3. 
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the individual effects of process and controller constants are analyzed. 


involves use of (1) potentiometers, (2) integrating 
amplifiers, (3) summing amplifiers, and (4) inverting 
amplifiers. The symbols for these basic elements are 
shown in Fig. 5-4. 

Let us examine the general procedure for setting up an 
actual problem, and also some typical results. 


Example Problem 
Fig. 5-3 is a two-capacity liquid-level process with an 
ideal (lagless) controller. Let us assume a step change in 
output potential. The sudden upset provided by such a 
step change is a severe disturbance on the control system; 
a system proving satisfactory for this should be satisfac- 
tory in practice. 
The system equation for a controller with proportional 
plus derivative plus integral control is: 


d°x dx 
Jo— + (Ji + RyB) — + (1 + Rya) (x—x,) 
dt? dt 
+ RayJ (x— Xo) dt — Xq— Xgo 5.1 


The values of the process constants (chosen to yield 
the type of transient response encountered in process 
work) are: 

C, = 1 cu ft/ft. 
C. = 2 cu ft/ft. 
R, = ¥% ft/cu ft/min. 
R, = 2 ft/cu ft/min. 
Xy—Xqo — +20 ft = step disturbance. 


ecient mppaarpenee ne 


Seeger Refrigerator Co. 


x = level to be controlled. 
Xo = initial level of x. 
Inserting the numerical values for the process con- 
stants: 


d°x dx 
—-+ (3.25 + £B) + (0.5 + a) (x—x,) 
dt? dt 
+ yf(x—x,)dt = 10 5.2 


Let us assume that the physical system represented by 
the equation is such that the values of the controller con- 
stants used are within the capabilities of the controller 
and final control element. The computer wiring diagram 
necessary to solve this equation is shown in Fig. 5-4. 


Effect of Proportional Control 


With the computer it is simple to examine the effect of 
any control response simply by setting the appropriate 
potentiometer. For example, by adjusting potentiometers 
1 and 3, 8 and y can be set to zero, and the effect of pro- 
portional control alone (a) can be investigated. The re- 
sults obtained on the recorder chart for this condition are 
shown in Fig. 5-5. 

The effect of an increase in the proportional response 
(a) is to decrease the steady-state error (offset) and 
increase the oscillation in the transient response. The 
relative amount of these effects, of course, depends on the 
value of that part of the coefficient of the (x—x,) term 
in equation 5.2 contributed by the process constants. 

This type of computer does not give numerical answers. 
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Fig. 5-5. Computer solu- 
tion of control problem 
showing effect of propor- 
tional control alone. In- 
crease in a decreases the 
offset, but increases tran- 
sient oscillation. 
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Fig. 5-6. Computer solu- 
tion to control problem 
showing effect of adding 
derivative control to pro- 
portional controller. Offset 
remains the same, but over- 
shoot is reduced as deriva- 
tive control factor is in- 
creased. 
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Fig. 5-7. Computer solu- 
tion to control problem 
showing effect of integral 
control with constant pro- 
portional control. Integral 
control eliminates offset, 
but overshoot and oscilla- 
tion result from high inte- 
gral action. 


Fig. 5-8. Computer solu- 
tion to control problem 
showing effect of propor- 
tional control added to con- 
stant integral action. In- 
crease in a makes system 
more stable, but increases 
time to return to control 
point. 





However, in analysis of automatic control systems we 
usually do not seek numerical answers, but rather the 
type of response or degree of stability obtainable. 


Effect of Rate Response 


Let us now consider the effect of adding rate response 
to the controller. This is done simply by adjusting poten- 
tiometer 3 in Fig. 5-4. The curves shown in Fig. 5-6 were 
obtained with a proportional-plus-rate controller on the 
same process, The integral control factor (y) was zero 
and the proportional control factor (a) was 20 for the 
results shown. 

Note that the value of the steady-state error is un- 
changed, but that the initial overshoot can be reduced. 
This is expected because rate control is sensitive to the 
rate of change of the controlled variable and applies a 
correction that leads the proportional control. 


Effect of Integral Response 


Let us now examine the effect of integral response with 
constant proportional response. For this example the rate 
control factor (8) was set to zero, and a was left at 20. 
The results are shown in Fig. 5-7. 

The most important effect of the addition of reset re- 
sponse is seen to be that it reduces the steady-state error 
to zero—that is, it eventually returns the level to the de- 
sired control point. A slight increase in the value of y 
tends to improve the quality of control by making the 
return to the set point more rapid. A further increase, 
however, results in excessive oscillation and, finally, in- 
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stability. Note that the system without integral control is 
of the second order and can never be unstable if the 
coefficients are positive. However, the addition of the 
integral term transforms it into a third-order system 
which can be unstable if the value of y is made too large. 


Proportional Response 
with Constant Integral Response 


Fig. 5-8 shows the effect of variations in the value of 
a when integral response is present. This series was run 
with the value of 8 = 0 and y = 20. 

Note the effect of an increase in a is to make the system 
more stable. This is just opposite to its effect when inte- 
gral response is not used. 

An interesting feature to be noted is the effect caused 
by high values of a. The benefit of the reset (integral) 
response is partially nullified, resulting in a long period 
of elapsed time before returning to the set point. 

Equations 5.1 and 5.2 show that the process constants 
are directly additive to the controller constants in two of 
the coefficients. This emphasizes the fact that the design 
of the process is as important as that of the controller: 
for real advances in the field both must be considered 
together. A modification of the resistances R and the 
capacities C of a given process can produce the same 
results as the inclusion and adjustments of proportional 
and rate control factors a and £ respectively. Thus, with 
ideal process design, simple controllers can do an effective 
job. 


To be continued 











Instrument Markets Abroad*® 


RICHARD RIMBACH 


AST fall the Business and Defense Services Admin- 

istration, Department of Commerce, submitted a 

questionnaire to the U. S. Foreign Service in 39 
countries, This questionnaire had two sections: 

1. Scientific and Laboratory Equipment 

II. Industrial and Process Instruments and Equipment 

The first phase of this survey resulted from a letter 
dated July 28, 1954 from the Scientific Apparatus Makers 
Association to the Department of Commerce. According 
to SAMA, their interest is not confined to the domestic 
market, as their exports exceeded $40 million in 1953. On 
the other hand, the imports in this field is $10 million. In 
the request the Association expressed interest in receiving 
facts and figures as to the character and extent of produc- 
tion and distribution of foreign competitors, but more 
particularly as to the possibility for doubling sales of 
scientific equipment in the world markets generally. 

For the guidance of the U. S. Foreign Service reporting 
office the following broad groups of products and com- 
modity numbers in parenthesis were listed in the question- 
naire: 

1) Drafting, Engineering and Surveying Instruments 

(916010-916029 ) 

2) Optical Instruments (914750-914998) 
919066) 

Flight, Navigational and Meteorological, Geological 

and Nuclear Radiation Detection Devices (794820, 

916050, 919010, 766995) (708410) 

4) Horological Instruments and Timers (957000-959- 
198) 

5) Laboratory Apparatus, Equipment, Furniture and 
Supplies for analysis, inspection and testing of 
chemical and physical properties of materials and 
products (529100, 533700, 949610, 919068-919080) 


*Based on a report from the Department of Commerce. 


(919060- 


3 


The second section of the questionnaire was sponsored 
by SAMA—Industrial Instruments and Recorder-Con- 
troller Sections. This part of the survey is made up of 
three related groups, and the products and commodity 
numbers in parenthesis listed were: 


Electrical Measuring Instruments 


1) Integrating meters (703500, 703620, 703700) 
(Watt-hour and demand, indicating and recording) 


2) Test equipment (properties & performance) 
(703825, 703850) 


Mechanical Measuring Instruments 


1) Gas & Liquid Meters (774100, 774200) 
2) Process Measuring N.E.C. (766970, 766990, 
766993, 792605, 794825) 


Automatic Control Devices 


1) Regulating Valves (774490) 

2) Temperature Controls (766950) 

3) Industrial & Process, Control Mechanisms (702300, 

702320, 703110) (704810, 704820, 704850) 

(electric, electronic, hydraulic, mechanical, pneu- 
matic ) 


The United States is the outstanding producer of these 
products. At present we are exporting $65 million annually 
to over 100 countries, while we import only $2 million of 
such products. 

To date, reports have been made by the American Em- 
bassies in two countries: Australia and Egypt, and the 
information extracted from these is tabulated below. 





Table |. Scientific and Laboratory Instruments and Equipment 


Australia* | Egypt* 
Annual Imports From USA | Annual Imports From USA 
1953-54 1953 1953 1953 
Drafting, Engineering and Surveying Instruments $ 548,113 $ 20,807 | $ 351,192 $ 4,642 
Optical Instruments 1,224,931 $ 81,883 $ 610,692 $ 8,036 
Flight Navigational and Meteorological, Geological 
and Nuclear Radiation Detection Devices 1,140,300 $ 92,608 $ 1,903 
Horological Instruments and Timers 5,515,969 $ 15,930 $2,435,142 $ 1,296 
Laboratory Apparatus, Equipment, Furniture and 
Supplies for analysis, inspection and testing of 1,250,378 $ 70,518 $ 240,233 $ 18,354 


chemical and physical properties of materials 
and products 


conversion to U. S. dollars made using $2.25 per Australian Pound and $2.87 per Egyptian Pound 








Table Il. Industrial and Process Instruments and Equipment 


Australia Egypt 
Annual Imports From USA Annual Imports From USA 
1953-54 1953 | 1953 1953 
Electrical Measuring Instruments | $ 846,190 $232,855 $448,339 $ 6,974 7 
Mechanical Measuring Instruments $9,069,891 $662,024 $738,657 $49,500 
Automatie Control Devices $4,543,125 $764,155 $64,577 
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Fig. |. Setup for ac- 
curate calibration of 
temperature-sensitive 
probes. Probe is in Stat- 
ham test chamber, 
which contains a thermo- 
couple of NBS-certified 
wire (standard TC wire 
may have errors up to 
3° from standard tabu- 
lar values). At upper 
right is a precision tem- 
perature controller® for 
controlling the test 
chamber. At upper left 
is a potentiometer for 
measurement of cham- 
ber temperature. This is 
a Moseley Model 520 
self-balancing poten- 
tiometer-voltmeter 
(range: 3 mv to 300 v 
dc). Icebath reference 
for TC is shown to right 
of L&N Model 5305 Re- 
sistance Bridge (for 
measuring bridge resist- 
ance); external 22.5- 
volt battery is used for 
bridge excitation. 


Telemetered ‘Temperatures 


measurement of free air, compartment, and com- 

ponent temperatures. This information often is tele- 
metered to ground to prevent the loss of data in event 
of loss of aircraft or missile. 

The complexity of the temperature-measurement system 
depends on the sensitive element selected. With the 
FM/FM and PWM telemetering systems in use at most 
Government- and Contractor-operated facilities, a zero- to 
five-volt d-c signal is required to modulate the FM subcar- 
rier oscillators. Obtaining a five-volt d-c signal from a 
thermocouple or resistance element of standard alloys re- 
quires amplification (at normal temperature ranges these 
elements supply from 10 to 250 millivolts, respectively ). 
Thus, either a separate amplifier for each temperature 
channel, or sequential sampling techniques must be used. 
For these reasons, design studies were made to develop 
a system capable of direct operation of the subcarrier 
system of a telemetering system without much amplifier 
or other support equipment. 


i VLIGHT-TESTING of missiles and aircraft involves 


Selection of Resistance Element 


Thermopiles. semiconductor elements, and various al- 
loys were investigated to obtain a zero- to five-volt signal, 
without amplification. Limitations in temperature range, 
linearity, hysteresis, repeatability and accuracy elimi- 
nated all but one resistance-alloy element. 

An alloy resistance wire of high volume-resistivity is 
required in a temperature probe of small thermal mass 
and high resistance. Conventional alloy wires used in py- 
rometry did not possess either high volume-resistivity or 
the high resistivity-temperature coefficient required in 
combination. One alloy wire was found to be satisfactory; 
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manufactured by Wilbur B, Driver Company, it has the 
trade name “Balco.” This resistance element has a high, 
yet constant temperature-coefficient. Balco is an alloy of 
70% nickel and 30% iron; it has a temperature coefficient 
comparable to that of commercially pure nickel, and a 
resistivity of 120 ohms per circular mil foot at 20°C 
(68°F), which is twice that of nickel. This allows a high- 
resistance probe of small thermal mass. 

The slope of Balco temperature-resistance curve is al- 
most straight from 20 to 700°C (68-1292°F), which is 
about twice the effective range of pure nickel; typical lin- 
earity is indicated in Fig. 2, which is the linearity of an 
Arnoux Corp. “Series 1000” probe between minus 50 and 
plus 450°F. 

Bridge Circuit 

The circuitry shown in Fig. 4 indicates that a modified 
Wheatstone half-bridge is used, with the probe forming 
the only active leg. The conventional bridge circuit with 
two active legs (catacorner to double the sensitivity) was 
not employed for four reasons. First, adequate sensitivity 
is secured with only one active leg. Secondly, use of a dual 
resistive probe decreases response time (due to increased 
mass) and adds to the complexity of wiring required. 
Third, and possibly most important, use of the half-bridge 
circuitry eliminates power-consuming dummy legs. 
Fourth, increased reliability is obtained. 

Another important reason for using a single probe in 
a half-bridge is that all outputs of the several channels 
can have one side grounded. This is especially important 
in telemetering applications where all the outputs have to 
work against ground. This is accomplished by grounding 
the center tap (negative signal lead for all channels) of 
the dual power supply shown in Fig. 4. 
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Fig. 2. Typical 
resistance-tem- 
perature charac- 

teristic of a 
probe. Nominal 
+ resistance (R) is 
~ 20,000 ohms 


























VOLTAGE 












































OuTPUT 








: = Fig. 3. Typical 
system calibra- 
tion, showing 
i output voltage 
at 33333 $573] baeed Ae vs. temperature. 
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Required: A temperature measuring system with 5-volt d-c output 
for temperature span of 250° F—with no amplification—for use 


A. B. KAUFMAN 


Arnoux Corp. 


in telemetering, aircraft, etc. 


Solution: Balco-wire resistive probe in a half-bridge modified 
Wheatstone circuit. 


Probe, bridge, calibration, and response are discussed in detail. 


Probe Design 

The available output voltage, with fixed load and exci- 
tation voltage, is a function of the temperature-resistance 
coefficient of the probe. The load consists of the high in- 
put-impedance of the subcarrier oscillators (of the order 
of 500,000 ohms); therefore, impedance matching of 
bridge to load is not required because power transfer is 
no problem. In order to obtain adequate output voltage, 
either the resistance probe must have a high coefficient of 
temperature-resistivity, high excitation-voltage, or both. 

Utilizing nickel or Balco wire gives the highest avail- 
able temperature-resistance coefficient. This in itself is not 
enough. A high enough resistance value must be obtained 
which, with sufficiently high bridge voltage to secure the 
desired output, does not generate excessive I°R heat in 
the probe. The bridge d-c excitation voltage is about 50 
to 55 volts: at balance, about 25-27 volts is across the 
probe. Probe resistances are nominally 20,000 ohms at 
77°F. At —50°F this may fall to approximately 15,000 
ohms—and at this value excessive I*R heating must not 
occur because if the probe is self-heating, accuracy is im- 
paired. The Arnoux probes show a resistance change 
equivalent to less than 1°F under bridge excitation, in 
free air, and this is swamped out when the probe is at- 
tached to any reasonable mass, or thermal sink. 

The design of the probes involves much more than the 
winding of wire on a bobbin. High-temperature operation 
requires use of Teflon-insulated wire, and soldering or 
welding techniques to withstand vibration and high am- 
bient temperatures. Bonding material must have high 
thermal-transfer and non-hygroscopic characteristics to 
allow fast response and to prevent failure under MIL- 
specification humidity testing. As some variation exists 
between different spools of Balco wire, probes are not di- 
rectly interchangeable without reset of the calibration 
controls. However, as each channel may be set up for. dif- 
ferent temperature ranges, calibration of the system would 
be required in any event. 


Response Time 


Response-time tests on Arnoux “Series 2,000 and 3,000” 
probes indicate the following response times (in seconds) 
for 63% response to a step change in temperature: 


Heat "‘Arnoux 2000''''Arnoux 3000°' 


Immersion Conductivity Response Time Response Time 


Air (static) (0°C) 0.000057 53 92 
Liquid (water) (0°C) 0.0012 8.9 5.2 
Metal (copper) (18°C) 0.918 0.25 (est.) 0.1 (est.) 


The information indicates that the speed of response 
depends on several factors other than probe design. These 
include the velocity of gas or liquid flow, thermal coefh- 
cient of the environment (gas, metal, etc.), and the rela- 
tive mass of the thermal sink or source. It is obvious 
that response time of a temperature-measuring system 
must be correlated to the operational use of the temper- 
ature probes. Relative response can be determined if the 
same test configuration is used; however, this can lead 


Fig. 4. Basic circuitry. 
Probe is the only active 
leg in the half-bridge 
modified Wheatstone- 
type circuit. Common 
point of the two voltage 
supplies shown can be 
grounded. Advantages of 
this half-bridge circuit 
are (1) adequate sensi- 
tivity, (2) fast response 
because only one probe 
is used, (3) power-con- 
suming legs are elimi- 
nated, (4) high reliability, 
and (5) output is refer- 
enced to ground. 








O Output O 
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to an erroneous decision as to proper probe if all factors 
are not considered. 


Typical System 

Typical of the design of a complete system is the TME 
Arnoux system. Basic wiring circuitry is shown in Fig. 4: 
Fig. 5 shows the one piece of support equipment required 
for 24 recording channels and | calibration channel. 

Excitation voltage for the 24 bridges is supplied by a 
closely regulated, magnetic-amplifier-type power supply 
which furnishes two separate d-c outputs. Each output 
acts as a separate leg of the bridge for all channels. No 
cross-modulation results from this common connection of 
all bridges because the power supply is effectively a zero- 
impedance element in the circuitry. The temperature probe 
is the third leg of the bridge: the fourth leg locates the 
range adjustment potentiometer (the LO Adjust). A sen- 
sitivity potentiometer (the HI adjust) is connected across 
the output of the bridge. 


Adjusting and Calibrating System 


When adjusting the system for desired voltage output 
and temperature range, a decade resistance box replaces 
the probes. The resistance box is set equal to the probe 
resistance (Fig. 4) at the minimum temperature to be 
measured, and the range potentiometer (LO) is adjusted 
for base output voltege (the lowest voltage in the desired 
output voltage span). It may be 0 volts for a 0 to 5 volt 
output (telemetering application) or —2.5 volts for a 

2.5 to +2.5 volt output (oscillograph or other applica- 
tions). The high end of the voltage output is reached by 
adjusting the sensitivity (HI) potentiometer with the re- 
sistance box set to equal probe resistance at the highest 
temperature to be measured on the channel. A complete 
system calibration is then made by selecting other re- 
sistance-temperature points and determining the output 
voltage. 

A typical system voltage calibration is shown in Fig. 3. 
After all channels have been adjusted in this simple man- 
ner and the probes reconnected, the system is ready for 
use. 
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Fig. 5. Commercial ver- 
sion of TME system is com- 
plete; requires only probes 
for the 24 recording chan- 
nels and | calibration chan- 
nel. 


Fiq. 6. Another commer- 
cial version, designed for 
piloted aircraft, has indi- 
cating warning lights for 
monitoring against exces- 
sive temperature. 
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System limitations require a minimum temperature 
span of 250°F for 5-volt d-c output. No limitations exist 
for maximum temperature span. As subcarrier oscillators 
requiring only 0-1 volt d-c input may be secured, full- 
range frequency deviations may also be secured for tem- 
perature spans of 50°F. Commercial probes are available 
for temperatures between — 100 and +-1500°F with some 
limitations on linearity above 1350°F. 

When commercial temperature probes are purchased, se- 
rialized calibration curves are normally furnished. How- 
ever, where probe recalibration is required, or calibra- 
tion of non-commercial probes is to be made, several pre- 
cautions are necessary. The temperature calibration 
source must be capable of precise control and narrow 
bandwidth®. Stabilized probe temperature must be main- 
tained for a period exceeding the time response of the 
probe, and for a long enough period to enable accurate 
resistance measurements to be made. Accurate means to 
measure the calibration temperature must be used, and 
temperature gradients must be minimized (see Fig. 1). 

In measuring the resistance of the probes care must be 
used to limit the probe current to prevent [°R heating 
with resultant inaccuracy in calibration. Generally a 
bridge excitation voltage producing a probe current under 
two milliamperes is satisfactory. A quick check as to the 
effect of probe I°R heating may be made by determining 
the resistance value at the moment bridge excitation is 
applied, and again after several minutes. The dR change 
as referenced to the calibration curve indicates the re- 
sultant error in temperature measurement; proper system 
and probe calibration limits such error to a fraction of 
one percent of full range. 

Fig. 6 shows a variation of the system, the Arnoux 
“Model CTI-10.” For this application, indicator warning 
lamps are supplied to warn the pilot of an aircraft visually 
when excessive temperatures are reached. In this applica- 
tion, the bridge unbalance voltage is used not only to 
actuate a direct-reading panel meter, but also to trigger a 
magnetic amplifier which controls the warning lamps 
“henever the bridge voltage reaches a predetermined 
level. 
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Test stand for 
PANE 
INDICATORS 


FRED J. LINGEL 





ROPER MAINTENANCE of panel-mounted elec- 
trical indicating instruments requires consideration 
of the following factors: 

1. Uniform readability should be provided by mount- 
ing the instrument to be tested at eye level in good light. 

2. Instruments should be mounted rigidly in the posi- 
tion in which they will be used. 

3. The proper panel should be applied. If a magnetic 
panel is used, the thickness and cutout should match that 
of the final equipment. Magnetic panel effects on some 
low-range microammeters with high-flux magnets can 
alter the readings by as much as 7%. 

4. Magnetic components which may be near the in- 
strument when in actual use should be placed near the 
test instrument, or allowance should be made for their 
effect. Transformers, relays, iron plates, and other instru- 
ments (especially sensitive d-c instruments with large 
magnets), can affect the calibration. 

5. Connecting leads for high-current instruments 
should be brought directly back away from the studs as 
in the final installation. Unless this is done, a high-current 
lead running along the back of the instrument case may 
cause a change in reading of as much as 5% on some 
types of moving-iron a-c ammeters. 

6. On high-sensitivity voltmeters, the electrostatic effect 
may cause a change in pointer indication should the leads 
overlap near the front of the instrument. At 1000 volts 
this error may amount to as much as 2%. Lead location 
is therefore also important on voltage checks. 

7. The connecting leads should be securely held in 
position by strong spring clamps to prevent partial short 
circuits on ammeter checking. High-voltage connections 
should be well insulated. Variations in contact resistance 
should be eliminated by the use of high-pressure con- 
nections so that the control settings remain nearly con- 
stant for instruments of the same range. High-pressure 
contacts also reduce the possibility of overheating of the 
studs and resultant overheating of the instrument. 

To meet these requirements, a mounting and connecting 
stand was developed as shown in the illustration. Features 
of this stand are (1) flexibility of mounting through 
interchangeable square panel plates behind the instru- 
ment, (2) firmly clamped, quickly made circuit-connec- 
tors; and (3) one-hand operation. The unit provides for 
holding almost all electrical instruments from 1”- to 







and V. T. BURKETT, General Electric Company 


”-diameter types in all the popular models (Weston, 
G.E., Simpson, Triplett. etc.). The four coil springs (S) 
insure tension between the instrument and the panel at 
all times: this is important when checking calibration of 
low-range microammeters on steel panels. 

Four 1.”-diameter brass support rods (R) support the 
instrument from the 2 aluminum uprights (A). The two 
sets of 1/32”-thick by *%4”-wide phosphor-bronze con- 
necters (C) open in both directions; the teeth on the 
clamps (D) have a slight twist to permit meshing into 
the threads on the connection studs. This holds the in- 
strument firmly and provides a low-resistance connection. 

The upper set of clamps is raised by a rod projecting 
up from the lever through the support block (B) to push 
against an insulating bar (E) shown across the top 
clamps. The lower set of clamps is depressed by a com- 
bination of the vertical rod and a short lever arm project- 
ing toward the instrument and pressing down against the 
insulating bar (F). 

In operation, the proper rectangular steel or aluminum 
panel of the required thickness and barrel cutout is placed 
on the instrument. The lever arm (L), on which the 
operator's hand is shown resting, is then depressed by 
the palm. This opens the spring connectors and permits 
placing the instrument with its test panel in the test fix- 
ture. The panel is then held securely in position against 
the instrument by the coil springs pressing against the 
aluminum ring (G). To release the instrument, the op- 
erator merely depresses the lever with his palm, thus re- 
leasing the instrument which springs away from the 
contacts into his hand. Where a large number of instru- 
ments of the same type is to be tested on one panel. the 
rectangular plate may be fastened directly to the alumi- 
num ring with four screws instead of being held in 
position by the springs. 

To permit testing instruments with special mounting- 
stud inserts it may be advisable to replace the cut-out 
aluminum ring (G) by a 1"-thick x 3%”-I.D. x 4%@”- 
O.D. ring. The brass studs (R) are then threaded for 
3/4,” and this threaded end is made to project through the 
ring. 

A stand of this tvpe, in use by the Instrumentation 
Sub-Section of the Material and Processes Laboratory at 
Electronics Park, has improved the speed and accuracy of 
routine indicator check and calibration. 
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Measurement of 


Temperature Coefficient of Resistance 


In measuring the thermal coefficient of resistance, errors result 


H. PHILIP HOVNANIAN 


from inaccuracies in measurement of resistance and temperature. 


Here is an analysis of the ‘effect of these errors on the final re- 
sult. Systematic errors in the measuring equipment have no ef- 


Scientific Specialties Corporation 
Subsidiary of Norden-Ketay Corp. 


fect provided that the same devices are used throughout the tests. 


ARIATION OF RESISTANCE with temperature 
has been observed as being of several types: 

1. Most pure metals and some alloys having a 
conductivity nearly proportional to the absolute tempera- 
ture in the room-temperature region’. 

2. Alloys such as manganin which are almost indepen- 
pendent of temperature. 

3. Alloys such as CuNi whose temperature rate-of- 
change of resistance from sample to sample varies from 
positive to negative, the frequency of distribution follow- 
ing a probability curve. 

4. Semi-insulators like CusO and Ag2S for which the 
resistance increases with increase in temperature and 
which have a higher resistivity than pure metals. 

5. Semiconductors like carbon, silicon, and germanium 
for which the resistance decreases with increase in tem- 
perature. 

We have observed that the purer a sample such as Ni 
is, the higher is the rate-of-change of resistivity with 
respect to temperature. 


Apparatus for Measurement 


Fig. 1 shows a hot-oil and cold-oil bath, giving two 
reference temperatures. R, are the resistances whose 
thermal coefficients are to be measured. The hot bath is 
a Cenco-DeKotisky constant-temperature bath (either 
Cenco Cat. #97200 or 97300). The latter will yield 
temperature control of about 0.005°C from 10 to 60°C. 
Room temperature is controlled to within + 1°C. 

R, is the reference resistor for the bridge. It normally 
is a decade arm of the bridge. For certain applications, 
National Bureau of Standards’ calibrated standards are 
used, immersed in the controlled bath. 

The galvanometer G has a sensitivity of 0.0001 micro- 
ampere ‘division deflection. 

The Wiheatstone bridge battery consists of 1.5- , 5- , 
15- , and 50-v steps. These voltages correspond to resist- 
ance ratios of 1:10, 100, 1000, and 10,000, respectively. 
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The temperature coefficients of bridge resistors are of 
the order of 15 ppm/°C. 

For most high-precision work the Leeds & Northrup 
Anthony-Patterson Wheatstone bridge is adequate, as 
is the Triib, Tauber Cat. #103905 bridge; the error 
limit in the ratio resistors of these bridges is + 0.01%. 
However, for moderately precise work the L&N Cat. 
+4725 or T&T Cat. #103901 is adequate ; these have 
a ratio-resistor error of about + 0.02%. On the other 
hand, for extreme precision, special bridges such as the 
L&N Ratio Bridge (which is in use at the Western Elec- 
tric Company, Haverhill, Mass.) should be used. The 
claimed accuracy of this bridge is of the order of + 2 


to 4 ppm. 
Definition of Temperature Coefficient 


The variation of p (resistivity) can be represented by 
the rapidly but not regularly converging series: 


Po — pt/ /{1 + 2 >» or ee -T,)'] (1) 


where aj, a2, ag, etc. (the ae at the lower temp- 
erature) decrease rapidly, and T, — T; is the change in 
temperature. If a is used as the coefficient at the higher 
temperature, equation (1) is the same except that there 
is no division sign between the two terms on the right- 
hand side. 

Over a range of about five to six hundred degrees 
absolute in the region of room temperature, ae, az, etc. 
may be neglected so that a; may be written as: 


a= (2)(=8) - 











Fig. |. Appar- 
atus for measure- 











ment of thermal 
coefficient of re- 





RESISTANCES TO VARY 
GALVANOMETER SENSITIVITY 





sistance includes 
two reference- « 
temperature 








baths and Wheat- 
stone bridge for 
measurement o f 




















































































































resistance. a BECKMANN DIFFERENTIAL THERMOMETER, 
i 7. CIRCULATING PUMP-- 
ae BATTERY 
Oy el eee ————Hif- POWER SUPPLY FOR Ory 
| : ham THERM OREGULATOR —> | 
| Hr | 
HEATERS —— iF | | 
| Hit 
1] MERCURY HH] | 
THER MOREGULATOR — | - ee > III 
iA a | | 
COOLING COILS os | 
> age J 
2 oe be me ae Se oe 
cc see 2 ee TO SR GEES SARA TANS 
COLD OIL BATH {| HOT OIL BATH 





This assumes a straight-line relationship between temp- 
erature and resistance. a; is then termed the temperature 
coefficient of resistance. This coefficient is nearly a con- 
stant for a given substance at a given reference tempera- 
ture. Dimensionally, its value is T'. A suitable way of 
expressing the temperature coefficient is in parts per mil- 
lion per degree centigrade (ppm/°C). This conveniently 
does away with small fractional expressions of tempera- 
ture coefficient. For example, the temperature coefficient 
of resistance of aluminum, which is 0.00423/°C, becomes 
4230 ppm/°C: 


Element Temp. Coeff. in ppm/°C 
Al 4230 
C —600 to —1200 
Ni 5000 to 6000 
Cu 1270 
Nichrome Alloy 80 
CuNi Alloy 20 


Transformation of Temperature Reference 


Assuming that a straight-line relationship exists be- 
tween temperature and resistance, we can derive an ex- 
pression for temperature-coefficient transformation from 
one reference temperature (T;) to a neighboring temp- 
erature (T,), i.e., from a; to ao: 


From (1): po=pt/(1+aAT). 
From (2): a= (1/po) (Ap/AT). 
Substituting and solving for ao: 
A — ot (1 _— a,AT)-}, (3) 
This is an exact expression for correcting the tempera- 
ture coefficient from one temperature to another. For 
slide-rule work, the following approximation may be more 


useful. Neglecting all terms containing powers of a 
greater than one, equation (3) becomes: 


Q = a (1 + ao AT). (4) 





Note that in correcting a from a higher to a lower tem- 
perature, the coefficient is increased by approximately 
a,7AT. 

Let us compare the correct formula (3) with the ap- 
proximation (4) to show that the latter is satisfactory 
for many practical purposes. The fractional error in a 
is a,-AT*, whereas the actual error is apa,7AT*. (The 
fractional error is (a, ay’) /a>, Which is identical with 
the third term in the binomial expansion of equation 3). 

As a specific example, let us consider Ni wire, whose 
temperature coefficient is 6000 ppm/°C at 35.00°C, and 
find the temperature coefficient at 30.00°C, using: 

a = 6000 [1 + 6000(10%) (30 — 35)], 
- 5880 ppm/ °C. 


The fractional error due to the approximation is 


(6000 « 10°)7(35 30)- o x 1G, 
= 0.09%. 
Hence the coefficient, 5880 ppm/°C, is correct within 


0.1%. 


Effect of Resistances in Series 
The change in resistance of a resistor (R) heated 
through a temperature change AT is: 
AR = RaAT. 


For a number (n) of resistors in series, each with 
thermal coefficient a;, the change in resistance is: 


AR = > R,a;AT = RaAT. 
But: R = & R, for resistors in series. 


1 
i=n i 


n 
Hence: a = & Rja;/S Rj. 
i 1 i 1 


Or: & Ry (a; — a) = O. (5) 


i 1 
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The significance of equation (5) is: 
(a) For series resistors R; (i = 1, 2,3 ----n) with 
corresponding thermal coefficients a; (i = 1, 2,3----n), 
the product of each resistance with the difference of its 
thermal coefficient and the over-all thermal coefficient, 
all added together, is always zero. 

(b) A usual application of (5) may be as follows: If 
a resistance value R is desired having a temperature 
coefficient a and no resistance material exists which has 
this a, then, say, two (or more) resistances are selected 
with one thermal coefficient more than a, the other less. 
Then, from eq. (5): 

R; (a3 — a) + Re (a2 — a)= 0 

But: R, + R2=—R (series resistors). 
Thus: 


Rj a1 — Roa — (R, “ Rs) a= Ra 


(c) It is noted that without any approximations eq. 
(5) is independent of AT. 


Resistances in Parallel 
The thermal coefficient of resistors in parallel is more 
involved and, unlike the series-resistor case. is a function 
of AT. It can be shown that: 


> R,'S | AT)"* (a’ ee | D (6) 


AT (a;" a”) ] AD, (7) 
When ATo” and ATa;” are less than a and a; respec- 
tively. then this approximation may be used: 
> Ri (a; a) (3) 
The significance of this is that. as in the series case, 
various resistance materials can be selected to obtain 
a parallel combination with desired characteristics (re- 
sistance R and thermal coefficient a). or vice versa: 
(] R,) (ay a) + (] R:) (a a) +... 0 
a;/R, + ae R, oe a(] R, +1 Rs +...) 
= a/R 


Error Magnitudes and Relationships 
Errors in coefficient measurement may be cumulative. 
For example, as 


ae 

a——|{- 

ae 
d(AT) dp 


da d(Ap) 





Qa p AT pP 


If we let Ap p2 pi: AT To a Ti; p - Pls this 


equation becomes: 
. dp; P1 dT. - dT, 
To. — 7; 

This equation states that the percentage error in 
thermal coefficient may be found from two terms. The 
numerator of the second 


da dps p2 
. (9) 





a ] — P1/ p2 
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and T, within 0.005°C, and that there is a 30-degree 
change in T, the second term becomes 0.055/30, or 
0.183% error due to measurement error in temperature. 
(These temperature errors, 0.05°C in Tz and 0.005°C in 
T,. were the actual errors observed in the two oil baths 
respectively, indicating that one bath was better con- 
trolled than the other. ) 

The numerator of the other term in equation 9 refers 
to the bridge error, which is 2 x 10° for resistance 
changes less than 1%; 4 x 10° for greater resistance 
changes. The denominator of this term (1 — p;/ps) 
equals Ap/p, or (from equation 2) aAT. This is the 
fractional change in the resistance due to heating through 
AT. Note that this is not the error in measurement of 
resistivity. 

Typical errors in coefficient measurement are given 
in the table at the foot of this page, as calculated from 
the above considerations. 

Note that as the temperature coefficient decreases, the 
error in measurement of the coefficient increases. This 
is because the fractional change in resistance becomes 
smaller, with attendant increase in the value of the first 
term on right-hand side of eq. (9). In samples like CuNi 
alloys, as a approaches zero the error computation tends 
to be infinite, and a indeterminate. This is independent 
of the method of measurement. 

Aging 

Aging, or power conditioning, appears to yield more 
stable and consistent temperature coefficients than does 
temperature cycling. 

For example, two 37,000-ohm samples of NiCr wire 
showed a coefficient variation of about 5 ppm/°C in 24 
hours (from 85 to 80); after aging at 118 v for 24 hours, 
the 24-hour variation was only about 1 ppm/°C (from 
79 to 80). 
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term in this equation Resi 

“. esistor 
(dT. dT,) refers to 
the temperature error of Nickel 
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Nickel +- NiCr 
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measurement at T. and 
T,. Assuming temperature 
Ts is measured within 


0.05 °C, 
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5000 « 10° « 30= 0.15 4x 10 
80 x 10° «x 30 — 0.0024 2x 10 
880 x 10° x 30 = 0.0264 4 10°/0.0264 + 0.055/30 = 0.199%, 
400 x 10° x 30=0.01I2 4x 10 
20 x 10° « 30= 0.0006 2x 10 


aAT da/a 
670.15 + 0.055/30 — 0.187%, 
670.0024 + 0.055/30 — 0.267%, 


670.012 + 0.055/30 — 0.217%, 
60.0006 + 0.055/30 — 0.417%, 


















N AUGUST, 1950, the Instrument Department of 
Koppers’ Kobuta Plant consisted of two supervisors, 
the Department Head and Assistant Department Head, 

and fourteen hourly employees. In order of increasing 
responsibility, the job classifications and grouping of 
these fourteen were: three Instrument Helpers, three In- 
strument Repairmen, six Area Instrumentmen and two 
Instrument Specialists. These men were responsible for 
the Instrumentation in our Styrene, Polystyrene, Phthalic 
Anhydride and Utility Areas. Fifteen separate plants com- 
prise these areas, not including common facilities and 
the instrument shop. 

In September, 1950, the Reconstruction Finance Cor- 
poration instructed Koppers to remove from standby, and 
place into operation, three of the four Government-owned 
Butadiene Units at our plantsite. These plants are a con- 
tinuous process, completely controlled by instrumentation. 
The flow of some 110 individual process streams is re- 
corded and controlled in each unit. Obviously, our In- 
strument Department was confronted with the necessity 
for an immediate increase in personnel. In this necessity 
we were not alone. Every department, operating as well 
as mechanical maintenance, required additional man- 
power. 

Under our Union Agreement, the Instrument Depart- 
ment is a Departmental Group of the Maintenance De- 
partment. Maintenance personnel are given the first op- 
portunity to bid on instrument-job postings. The job is 
awarded to the bidder with the highest seniority, and he 
is given a break-in period of thirty working days on the 
new job. Rarely do we find that a bidder from the Mainte- 
nance Department does not exhibit the potential necessary 
to fill the Instrument Helper job. On half the postings in 
1950 we were unable to fill our job vacancies with per- 
sonnel from the Maintenance Department. When this 
occurred, we posted the job plant-wide. Successful bidders 
on plant-wide postings had to be scrutinized more care- 
fully as to potential instrument ability during their thirty- 
day-trial periods. 


Experienced Nucleus 


Of our original fourteen hourly employees, eight were 
top-flight instrument mechanics with six to twelve years 
experience in the instrument maintenance field. The other 


Prevented at Conference on Instrumentation for the Iron & Steel In- 
dustry, Pittsburgh, March 25, 1954. 





A Chemical Plant Program for 


Instrument Personnel Training 


An experienced nucleus of instrument personnel plus an extensive train- 
ing program enabled this chemical company to meet an emergency program 
for plant reactivation. The training program included proper job in- 
troduction, training on fundamentals, field training, 
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six were all capable of handling the next higher job. 
Without this nucleus of capable men around which to 
build, our task would have been next to impossible. Man- 
agement’s decision to maintain a more than adequate In- 
strument Department, prior to September, 1950, certainly 
was justified. 

To meet the new demands of the Butadiene-Unit reacti- 
vation, our first move was to promote two of the most 
capable Area Instrumentmen to Instrument Foremen. We 
also hired a Stenographer-Clerk to take care of the rec- 
ords and paper-work. his firmed-up our supervisory staff 
at four, plus the clerk. 

Of course, we were thoroughly familiar with the capa- 
bilities of our six Instrument Repairmen and Helpers. 
Within six months, they were all promoted to Area In- 
strumentmen. Within four months, our remaining twelve 
experienced instrumentmen had been augmented by seven- 
teen new men. The profound interest in instrumentation 
was evidenced by the fact that all of our successful bidders 
had higher seniority than did the most senior man in the 
Service Department labor pool. Five bid the Instrument 
Helper jobs in preference to other higher-paid job open- 
ings. None of the new men had previous instrument expe- 
rience. Nine came from maintenance, and eight from 
operations. One man was well versed in the repair of 
radio and electronic equipment. Our experiences closely 
paralleled those of many of you. Rarely are you able to 
hire an instrumentman; invariably you must train your 
own. 


Introduction to Job 


As our job vacancies are filled by seniority and not by 
individual selection, the first move is to find out all you 
can about the new man’s education, background, experi- 
ence and capabilities. Before the man arrives in the 
department, his Personal Record Folder has been for- 
warded from the department he is leaving. Therefore, we 
already know his Kobuta Plant experience. The new man 
reports to the Instrument Shop Foreman. This foreman 
introduces him to the other salary and hourly members of 
the department and then accompanies him to the instru- 
ment office. There, the Stenographer-Clerk completes his 
Personal Record Form for the department files and he is 
interviewed by the Department Head. From information 
obtained in this interview, the man is assigned to one of 
the three foremen. He is informed that he will be given 








August 1955—IJnstruments & Automation—Page 1327 















a 


Fig. |. W. D. DeCourcy, Department Head (right), and Instrument 
Specialists P. D. Lindell and W. E. Walker (left), lay out a shop 
pressure test-bench and graphic panel. 


instrument books and instruction pamphlets which he is 
expected to study on his own time. He is then given time 
to study the Instrument Helper’s Job Description and to 
ask questions pertaining to it. 

\lthough our three foremen are thoroughly familiar 
with the instrumentation in all of the areas on the plant- 
site, individually they are not responsible for all of them. 
Each has his own assigned areas. The assignment of the 
new man in*a foreman’s area is left to the discretion of 
the foreman. 


First Week 


After leaving the instrument office, the foreman con- 
ducts the new man to his assigned area. There, the fore- 
man personally gives the man his first formal instruction. 
The Plant Safety Regulations are reviewed briefly and 
the safety rules applying to the specific area, and to 
instrument work in general, are covered extensively. The 
foreman then discusSes some of the basic fundamentals 
of instrumentation and describes, in a general manner, 
the operation of the area and the function of the instru- 
ments in that operation. If nothing else, this briefing gives 
the new man an insight into the complexities of modern 
instrumentation. The faint-hearted have been known to 
bid a new job at this point. 

The foreman then takes the man to the Area Instru- 
mentman, under whose direction he will work, and there 
again the Job Description is reviewed. A seniority clause 
has its blessings too. It eliminates the old, erroneous 
feeling that if you show a man too much about your job, 
he may take it from you. Our instrumentmen have always 
outdone themselves to assist and instruct their new helpers. 

Obviously, seventeen new men could not receive all 
their training from the three foremen. Usually the first 
fundamentals are learned from the Area Instrumentman. 
In less than one week, any helper worth keeping can 
relieve the instrumentman of many routine duties, such 
as calibrating pressure gages and thermometers, changing 
flowmeter range chambers, installing air tubing lines, etc. 
The responsibility for the job always lies with the Area 
Instrumentman. However, there is no limit to the variety 
of jobs that the helper can perform under the instrument- 
man’s direction. 

We feel that the early days are the most important 
period in our new helper’s entire training program. Al- 
though he receives little or no formal training, it is then 
that he forms attitudes and work habits. 
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Fig. 2. M. N. Belich, Area Instrumentman (right), and A. G. Lewis, 
Instrument Repairman, discuss a maintenance problem at the shop 
demonstration panel. 


With the exception of home study and training, such 
as is offered by the Instrument Society of America, all 
formal training at Kobuta is given on company time. 
When we have a training session, we cannot remove all of 
our people from the areas. If the session is of general 
interest, we offer it twice; half the top men and their 
helpers attend each session. 


Second Week 


The second week after receiving new men, our super- 
vision starts classes in fundamentals. Our first session is 
on use of tools. We distribute pamphlets that describe and 
illustrate the usage and application of the many tools nec- 
essary to perform instrument maintenance. All of our 
tools are purchased by the Company. We stress safety, 
the right tool for the job, and the correct use of the tool. 
The work habits of a former pipefitter must be adjusted 
from 36-inch pipe wrenches to 4-inch crescent wrenches. 
The foremen demonstrate the use of hand tools such as 
tubing benders, valve-seat-ring pullers, and the various 
special tool kits for individual makes or types of instru- 
ments. They also demonstrate the shop power tools such 
as the drillpress, the bench grinder, the engraving ma- 
chine, etc. In all of our training sessions, wherever pos- 
sible, we use the demonstration method of teaching. 

We supply our new people two texts on instrumentation: 
Fundamentals of Pressure and Temperature Instruments* 
and /nstruments and Process Control*. These are intended 
primarily for home study, but nearly every instrument 
work bench in the areas contains copies for reference. 


Basic Physics 


After the training session on tools, we devote the next 
several class periods to basic physics. Pressure, vacuum, 
and absolute pressure must be reviewed. Pamphlets are 
issued describing “U”-tube and well-type manometers 
and their usage. One of the hardest things to teach new 
men is the mathematics of the numerous pressure conver- 
sions. From inches of mercury to inches of water, or to 
pounds per square inch, is not too difficult a problem. A 
manometer manufacturer supplies us pocket cards that 
give all the conversion factors. A harder problem is the 
number of inches that should read on a manometer using 
2.94-gravity red oil, when the product in the tank being 
measured has a gravity of 0.88. 

With the exception of the Powerhouse, the centigrade 


*Delmar Publishers, Inc., Albany, N. Y. 








Fig. 3. A. J. Kayko, Foreman (right), and W. F. Strachan, Instru- 
ment Specialist, check the performance of a new control valve and 
positioner. 


scale is used for all temperature readings in the Plant. 
lahrenheit-to-centigrade conversion is taught, in one of 
our early classes, at the same time we demonstrate the 
calibration of pressure gages and indicating thermom- 
eters. Each man is given a pocket pamphlet listing the 
equivalent temperatures for either scale. 


Fundamentals 


More than half of the Kobuta instrument installations 
are for the purpose of measuring either flow or differen- 
tial pressure. Most of these differential-pressure-type proc- 
ess meters have their measuring lead lines purged with 
high-pressure natural gas. We use the popular blow-back 
principle of purging, and fabricate our own restricting 
orifice nipples and valving manifolds. The first session on 
this broad subject is devoted to a brief discussion of the 
basic principles of flow measurement. Our intent is not 
to have a department of flow experts, but we do feel that 
every man should understand how flow can be interpreted 
as a function of differential pressure. Subsequent sessions 
are offered on the installation, maintenance and calibra- 
tion of the measuring instrument, and on the installation 
and maintenance of the primary measuring device, the 
lead lines, and the manifold valving. 

Following the sessions on differential-pressure instru- 
ments, we have classes on the calibration of thermal-sys- 
tem temperature and pressure instruments, and on the 
maintenance of diaphragm control valves. 


Field Training 


This completes our formal schooling in fundamentals 
and we now attempt to consolidate our gains. Under the 
supervision of the foremen, the new men are given work 
assignments employing the techniques learned from the 
instruction sessions. The new men’s area assignments are 
rotated according to a prearranged schedule. Thus they 
are able to learn the process and the instrumentation in 
all the areas, and they can apply their classroom know}- 
edge under the direction of different Foremen and Area 
Instrumentmen. 

Due to the hazard of explosion, our multitude of auto- 
matic control instruments are practically all of the pneu- 
matic type. The first basic fundamentals of pneumatic 
control, and of potentiometric temperature measurement, 
are not learned in the classroom. When we are ready for 
our instruction sessions on these subjects, each new man 
has already received field instruction in synchronizing a 
pneumatic controller, setting-up a valve positioner, cali- 
brating a potentiometer, and maintaining a float-type 
level controller. 








We have always found that the majority of our men 
are eager to help themselves. Many have joined the In- 
strument Society of America so as to avail themselves of 
the opportunity to attend the instrument maintenance 
clinics often held as part of the monthly Pittsburgh Sec- 
tion meetings. Quite a number have enrolled in an in- 
strumentation course offered by the International Cor- 
respondence Schools. Several are studying radio and 
electronics at various night schools. Rarely have they 
needed encouragement to study the various bulletins and 
instruction pamphlets supplied by instrument manufac- 
turers. This desire to learn the know-how of instrumenta- 
lion is evidenced, in some form or other, by every one 
of our top men. 


Keeping Abreast of Developments 


Probably you are wondering how our supervision keeps 
abreast of modern instrumentation advances and new 
maintenance techniques. In the instrument office and in 
the foremen’s office, we endeavor to maintain an up-to- 
date bookcase of instrument periodicals and reference 
books. We are all members of the Pittsburgh Section of 
the I.S.A. Every year, one or more of us attend the [.S.A. 
Convention and Exhibit. In 1952 all three foremen at- 
tended the I.S.A. Maintenance Clinic, held in conjunction 
with the Cleveland Convention. Frequently, a member of 
our supervision attends one of the repair training courses 
offered by various instrument companies at their factories. 
One of us is taking the International Correspendence 
School’s instrumentation course along with the men. 
Another is studying electronics through a correspondence 
school. Still a third has completed the night-school instru- 
mentation course at the University of Pittsburgh. 


Training Aids 

Recently, we installed a large demonstration panel in 
our shop. In this panel we have installed flow, tempera- 
ture, and pressure instruments of the types most fre- 
quently encountered in the plant. When completed, these 
instruments will be coupled with orifice runs, and other 
variables, so as to actually measure and control in a 
manner simulating actual plant applications. This panel 
is a valuable training aid. 

Four times we have shown our people the I.S.A. film, 
“Principles of Automatic Control”.* We feel that this film 
is the most valuable training aid we have ever employed. 

We have never been hesitant to seek assistance from the 
competent staffs of our many Pittsburgh instrument sup- 
pliers. Through the years, some of them have journeyed 
to Kobuta many times to demonstrate new instruments 
or to assist in our training by giving talks and demon- 
strations of the latest maintenance techniques. Much of 
our knowledge of pneumatic control and potentiometer 
maintenance has been acquired in this somewhat effort- 
less manner. We cannot over-emphasize the valuable part 
that these men have played in our training efforts. 

While the instrument training course as described here 
has its shortcomings, it is presented as an on-the-job 
training program which has proved sound and workable. 
It met our requirements; even though we more than 
doubled our personnel in less than six months, we still 
completed every job assignment before its deadline. We 
even were able to loan our two most experienced men 
to another company to assist in reactivating the instru- 
ments in two of their butadiene units. It is hoped that 
some of the training methods described may prove adapt- 
able to your instrument personnel training programs. 





*By G. F. Akins, Instrumentation Engineer, Eastman Kodak Co 
Rochester, N. Y., and produced under the direction of R. Rimbach, 
Instruments Publishing Co., 845 Ridge Ave., Pittsburgh, Pa 











Instruments & Automation 





August 1955 Page 1329 











—800-V SHUNT-REGULATED POWER SUPPLY 


Regulation against changes in line voltage and load 
current is obtained with this circuit (developed for use 
with a photomultiplier tube). A regulated potential of 
—800 volts was required, with variable load current up 
to 2 ma. At normal line voltage, the d-c potential at the 
plate of the half-wave 5Y3 rectifier is about —1800 volts. 
When the potentiometer at the 6SN7 grids (the two halves 
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are connected in parallel) is adjusted for an output volt- 
age of -800, current through the 6SN7 and the CA2 reg- 
ulator tubes is about 15 ma. As the voltage drop across 
each OA2 regulator tube is 105 volts, the potential at the 
OSN7 cathodes is minus 590 volts (the grids will be a 
few volts more negative). If the line voltage increases, 
tending to make the output voltage more negative than 
800, the potential of the 6SN7 grids becomes less nega- 
tive with respect to the cathodes, and the tube draws more 
current. Resulting increased voltage drop across the 70,- 
000-ohm series resistor compensates for the line-voltage 
change. Similar regulating action takes place when load 
current changes. 

Regulation: Output voltage variation is about 2 volts 
(in 800) when line voltage is changed 20%. 

Source: A. Vallance Jones and Herbert Gush, Physics 
Dept, University of Saskatchewan, Saskatoon, Saskatch- 
ewan, Canada; Review of Scientific Instruments, Sept.. 


1954. 





LIGHT-INTENSITY INTEGRATOR 

This exposure register integrates the intensity of light 
(auroral). Photomultipler current is integrated by ca- 
pacitor A (0.03 uf) which is charged initially to 105 volts 
by the relay (whose contacts are normally open). When 
capacitor is charged, both halves of 6SL7 are conducting, 
parallel-connected 6J6 is cut off, and relay opens. When 
light falls on photomultiplier, photocurrent discharges A, 
causing rising signal at grid of 6J6, eventually causing 
6J6 to conduct. This closes relay, trips counter, recharges 
capacitor A, and cycle repeats. Number of counts over 
a given period is thus the integrated intensity of radi- 
ation. 

Accuracy of exposure measurement is affected by (1) 
phototube stability, (2) phototube dark current, (3) 
grid current of first stage of 6SL7, (4) leakage from ca- 
pacitor A, and (5) variation of firing potential of entire 
circuit. Use of 1P21 rather than 931-A reduced the dark- 
counting rate to a negligible value. Stability of firing 

potential required regu- 
lated supplies (see previ- 
ous circuit for power sup- 
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+ 10SV plies). 
2 “O+ 300V Calibration was done 
30K SOK with a blackbody source. 


Rate of 1 count/second 
(obtained from aurora of 
moderate brightness) cor- 
responded to energy flux 
from calibrated source of 
6 x 10" quanta/sec/cm* 
steradian at wavelength 
of 5577 A. 



































Source: A Vallance 
Jones and Herbert Gush. 
Physics Dept., University 
of Saskatchewan, Saska- 
toon. Saskatchewan, Can- 
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ada: Review of Scientific 
Instruments, Sept., 1954. 











CIRCUITRY 


The circuit is the heart of all electron- 
ics. Here are four more basic and inter- 
esting circuits. Unless marked, resistors 


are in ohms, capacitors in microfarads. 


DC POLARITY SAFEGUARD 


Some d-c operated devices (such as d-c motors, polar- 
ized relays, electron tubes, electroplaters and batteries on 


charge) must be protected against accidental reversal of 


the d-c polarity. This circuit uses two relays for this 
service. 

Relay 1 (RY-1) is a relatively sensitive (up to 60 ma) 
d-c relay in series with a diode, which provides polarity 
sensing. It contacts are normally open and RY-1 is not 
energized when the polarity is proper, as shown. Under 
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these conditions, heavy-duty relay RY-2 is also not ener- 
gized: its contacts are normally closed, and the input is 
delivered to the output as if no relays were in the circuit. 
However, when the polarity is reversed, the diode con- 
ducts. RY-1 is operated, and energizes the solenoid of 
RY-2 (whose coil operates directly from the d-c supply 
voltage.) This opens the line and removes voltage from 
the output. 

A 1N34 diode can be used for RY-1 if coil current is 
50 ma or less; a 1N56 should be used if relay current is 60 
ma. RY-2 can be any relay which can handle the d-c sup- 
ply voltage, and whose coil current can be handled by the 
contacts of RY-1. Resistor R is used only if needed to limit 
the diode and relay RY-1 current to a safe value (depend- 
ing on input voltage). 

Source: Sylvania Electric Products Inc., 1740 Broad- 


way. New York 19, N. Y. 


CAPACITOR-CHARGING CIRCUIT 


Many count-rate circuits and capacitor-discharge re- 
corders require the charging of a capacitor in the cathode 
circuit of a thyratron. The charging of large capacitors 
can be troublesome; the sudden load can cause the thy- 
ratron to stop conducting before the capacitor is charged. 
This problem often is attacked by the techniques shown 
in circuit A, including (1) placing large capacitance 




















across the regulated supply, (2) placing VR tubes across 
the thyratron, (3) reducing the series dropping resistor. 
and (4) shunting this resistor with other VR tubes. These 
expedients have the disadvantage that the VR’s across the 
2050 draw current, and the others cause a heavy surge 
load to be imposed on the supply. 

An improvement embodying the capacitor-reservoir 
idea is shown below. When power is turned on, V2 
lights and stabilizes the 2050 plate at 150 volts. Tube V3 
lights initially until C2 charges to about 255 volts, then 
goes out. 

When capacitor Cl is to be charged, a trigger is ap- 
plied to the thyratron grid, firing it. The plate voltage 
drops and V2 goes out. This fires V4-5, permitting the 
charge on large capacitor C2 to charge Cl. As the po- 


R n 
gees B+ 360 V. MAX 














vr-to5 YS | 5— 





tential across C2 drops, V3 conducts to recharge it. As 
Cl charges, V2 comes on again, holding the plate at 150 
v and limiting the voltage attained by Cl. As C2 is much 
larger than Cl, most of the Cl charge comes from the 
reservoir C2, 

Advantages of circuit are reduced surge load on the 
power supply and better regulation of the capacitor 
charge. 

Results: At count rate of 40 cpm (random cosmic-ray 
impulses), 1] month’s of operation required 3 new 2050's 
and 4 VR-150’s. 

Source: Ronald L. Ives, Cornell Aeronautical Lab.; 
also Instruments, May, 1952. 
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INSTRUMENT RECTIFIERS 


The instrument rectifier converts the basic permanent-magnet moving- 


coil (D’Arsonval) indicator into an a-c voltmeter, milliammeter, or multi- 
meter. This analysis discusses the effect of temperature and frequency 


EDWARD L. PAGANO 
Bradley Laboratories, Inc. 


on the indicator with a full-wave rectifier bridge in various services. 


ELECTION of an instrument rectifier requires con- 

sideration of many factors, first of which is the 

specific application (voltmeter, milliammeter, or 
multimeter) for which it is intended, and the operating 
temperature, indicator parameters (resistance and voltage 
drop), and frequency. 


Voltmeter Applications 


To increase the range of a voltmeter, a multiplying 
resistance is inserted in series with the basic rectifier cir- 
cuit, relating the voltage response of the indicator to the 
current response of the rectifier circuit and the total series 
resistance of the associated circuit. For this analysis, a 
copper-oxide full-wave bridge rectifier used in conjunc- 
tion with a 0-l-ma 100-ohm d-c meter was selected (Fig. 
|). Although the curves and specific values apply to this 
combination only, the basic concepts are the same for 
any combination. 


Voltmeter Using Large Multiplier 


Where a voltmeter incorporates a large multiplier, the 
multiplying resistance is much larger than the resistance 























Rr 
is tl, 
ge => I —P Im 


(4) 


Fig. |. Basic full-wave-rectifier bridge circuit and 
equivalent circuits. Circuit (a) is bridge rectifier and 
indicator; (b) is complete equivalent circuit; (c) is 
simplified equivalent circuit for constant current and 
applied frequency; (d) assumes constant tempera- 
ture and applied current. 
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of the rectifier.* Therefore, if this resistor is held constant 
as the temperature varies, any change of rectifier resistance 
will be so minute compared to the total resistance of the 
unit it can be ignored. For this type voltmeter it would be 
desirable to select a rectifier with minimum current vari- 
ation with temperature. 

From the equivalent circuit of Fig. le the following is 


derived: 
Rm R; 
I = Flip (1 ay eee ) 
R, R, 


where F form factor. 

As the temperature increases, the resistance of the rec- 
tifier decreases; at high temperatures the reverse resist- 
ance can decrease to a point where it can greatly affect 
the amount of input current required to maintain a con- 
stant indicator deflection. 

The current variation can be reduced by selecting (1) 
an indicator with a low internal resistance, (2) a small- 
diameter rectifier cell which has a high reverse-resistance. 
(3) a rectifier with a low ratio of R;/R,, or a combination 


of all three. 


At low temperatures, the reverse resistance increases 


R,=rectifier for- 
ward resistance 
Ro—rectifier re- 
verse resistance 
:rectifier for- 
ward capacitance 
C.=rectifier re- 
verse capacitance 
R,,-indicator re- 
sistance 
Lin-indicator in- 
ductance 
C,,=indicator ca- 
pacitance 
Ri, Ro, Ci, Co are 
nonlinear and tem- 
perature sensitive 
compared to R,,,, 


m Cm: 
R,=R,2/2, 
Re—=2R, 
C=2C, 


greatly; therefore, cell area has little 
effect on current response at low tem- 
peratures (Fig. 2). 


Voltmeter Using Small Multiplier 

If a small multiplier is incorpo- 
rated in a voltmeter, the multiplying 
resistor may be comparable in value 
to the forward resistance of the recti- 
fier. For this reason, both the current 
variation and forward resistance 


*As a rectifier is a unilateral non- 
linear device, the term “resistance” is 
meaningless unless accompanied by 
either a definite value of current or 
voltage. In this article, the term “for- 
ward resistance” is defined as the av- 
erage resistance throughout the half 
cycle in which current flows internal- 
ly within the rectifier from the nega- 
tive electrode to the positive electrode 
at rated values of current. Similarly, 
reverse resistance is the average re- 
sistance throughout the remaining half 
cycle in which current flows internally 
within the rectifier from the anode to 
the cathode at rated values of voltage. 
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TEMPERATURE DEGREES CENTIGRADE 


Fig. 2. Effect of temperature on current sensitivity 


(current required to produce full-scale indicator deflec- 
tion) of full-wave bridge circuit with 0-I-ma, 100-ohm, 


d-c indicator. Cell C has 0.080" diameter; cell E has 


0.187" diameter; cell D has 0.5" diameter. 


must be considered. At low temperatures it would be ad- 
vantageous to select a rectifier cell with a relatively large 
area because of the low forward resistance. However, if 
the unit must function at high temperatures, the values of 
all circuit parameters should be checked with the rectifier 
manufacturer for the recommendation of a specific recti- 
fier. 


Current Applications 


To extend the range of a milliammeter. a shunting 
resistor is placed in parallel with the basic rectifier circuit 
(Fig. le), causing the current response of the indicator 
to be directly related to the voltage response of the 
basic rectifier circuit. The voltage response of the 
rectifier can be analyzed from the equivalent circuit of 
Fig. le: E; l 

Pe. = ry oa ae ra . 


F Ry +. AR; 
Rin 


\s the reverse resistance of the rectifier shunts the 
series combination of forward resistance and meter re- 
sistance, its effect upon voltage response will be negligible 
if it is much greater than the series combination. 

Although the effect of the reverse resistance can be 
neglected, the change of forward resistance with tempera- 
ture has a pronounced effect on voltage response. As the 
ambient temperature decreases, the forward resistance 
increases and necessitates an increase of input voltage to 
maintain constant meter deflection. This undersirable ef- 
fect can be reduced by selecting (1) a meter with a large 
internal resistance, (2) a rectifier with a low forward 
resistance, or (3) a combination of both. Hence a rectifier 
with a relatively large cell area should be used because as 
cell area increases, the forward resistance decreases; since 
AR, is directly related to the initial value of Ry. it too is 
decreased, reducing the temperature effect. Fig. 3  illus- 
trates the effect of cell area on voltage response. 
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TEMPERATURE DEGREES CENTIGRADE 
Fig. 3. Effect of temperature on voltage response (in- 
put voltage required to produce full-scale indicator de- 
prrery, of same full-wave bridge circuit with cells C, E, 
an . 


Multimeter Applications 


As a multimeter must function as both a voltage and 
current device, the rectifier must exhibit good voltage 
and current response. Usually a temperature-compensat- 
ing network is required, Fig. 4 shows a complete tempera- 
ture-compensated rectifier network for multimeter ap- 
plications. 


Frequency Applications 


When good frequency-response is required, both indi- 
cator resistance and cell size are important. Referring to 
the equivalent circuit of Fig. ld, the frequency equation 
at the half-power point is: 

| 
f 
27K, (K, + AR, ) 

\s the frequency response can be improved with a de- 
crease of indicator resistance, a small-diameter cell should 
he specified for this type of application. 


3£4F 347 
BRADLEY 








2 Re ke Ae Le 
E 3 a 


Fig. 4. Miniaturized temperature-compensated instru- 
ment rectifier for multimeter application. 
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Fig. |. Compiete instrument showing recorder (top) 
and mechanical accelerometer (bottom). 





Fig. 2. Top view of recorder, showing counters. 


Counters provide direct readout in this 


E. J. KIRCHMAN 


Glen L. Martin Company 


ARTIN ENGINEERS have developed a recording 
accelerometer (Fig. 1) for determining aircraft 
overhaul requirements, and for recording the 

gravity-induced shock and vibration forces acting on 
parts of an airframe. Acceleration data are read instantly 
from the window counters on the face of the instrument, 
and trace analysis is no longer necessary. 

This recorder uses a standard mechanical accelerom- 
eter. However, the resistance card (Fig. 5) has been modi- 
fied to give electrical pick-offs at each 0.66 g. Moreover, 
a slightly larger brush has been installed to carry the re- 
quired currents. Stepping relays are used as indicating 
mechanisms. 


ACCELERATION TRACE 
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Fig. 3. Typical acceleration trace. 
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RECORDIN 


When airborne and set at zero, each counter registers 
the number of times the airplane is subjected to accelera- 
tions of a particular “g” level. The frequency response is 
good to 4 cycles per second—which is well below the 
first natural period of most aircraft components. This 
insures that only rigid body accelerations are measured. 

When encountering an acceleration pattern such as in 
Fig. 3, the recording accelerometer would read as follows: 


Instrument Readings 
“oe” level 
+-2.99 
12.33 
+ 1.66 
+1.00 
+-0.33 
0.33 
1.00 


Counts 


These readings, divided by 2. determine the actual 
number of times a particular “g” level has been exceeded. 
This fatigue information is used for gaging amounts of 
shock and vibration sustained in flight. 

During development of the recording accelerometer. 
three types were considered. Construction factors elimi- 
nated the completely mechanical system: reliability fac- 
tors offset the apparent advantages of a completely elec- 
tronic one. It was decided to combine electrical and me- 
chanical components. An electronic system shows promise 
at this time, however. 

















Fig. 4. Bottom View of Recorder. 





Fig. 5. Resistance card in accelerometer. 


Measurement of metal fatigue in aircraft is one of the most serious 
problems of today. This accelerometer provides direct readout of 
the number of times any particular g level of a member is exceeded 
—and may become a standard aircraft operational instrument. 


ACCELEROMETER 


\ Giannini Linear Accelerometer (type 24113) was 
adapted to measure the number of times different levels 
of acceleration are reached at the center of gravity of an 
airplane at a frequency in the order of 0 to 5 eps. 

This standard accelerometer is magnetically damped 
to approximately 0.35 percent critical. The damped reso- 
nant frequency depends on the acceleration range for 
which ‘the instrument is designed, and is approximately 
16 cps for a range of +7.5 g’s. 

In the Giannini accelerometer, the sensing element is a 
potentiometer whose wiper arm is attached to the movable 
mass of the instrument. Positive or negative accelerations 
force the wiper arm to move across the wire-wound po- 
tentiometer, causing proportionate changes of resistance 
to occur. The windings of the potentiometer are on a 
small cylindrical piece of insulating material called. a 
“card.” 

This card and the wiper arm were removed from the 
modified accelerometer. A new resistance card was sub- 
stituted, incorporating three windings of fine wire for 
each level of acceleration, or g, that is critical. Eight posi- 
tive levels and four negatives ones, in increments of ap- 
proximately 0.333 g’s, are included. 

These windings are 0.050 inch on center, 0.020 inch 
wide, and are separated by an insulating gap of 0.030 
inch. They are set into the insulating material so that 
they present a smooth surface to the wiper arm. The 
geometry of the card, the difficulty in making each wind- 
ing, and the dimensions of the original accelerometer 


determined the number of g levels and their increments. 

The modified wiper arm has two contacting surfaces to 
provide positive contact with the windings. From each 
winding on the card, and from the center contact point, 
fine wires extend outward through the instrument case 
to a terminal strip. Together, the windings and wiper 
arm act as switches for each acceleration level to which 
the instrument is subjected. 

As switches, they cause ultra-sensitive Sigma Relays 
(Model 4 RJ-12000) to operate. There is a corresponding 
relay for each acceleration level. The relays incorporate 
single contacts, have a fast operating and release time, 
and draw a small amount of current (about 20 milliam- 
peres). 

These sensitive relays cause six-digit, reset-type Veeder 
Root counters to operate. The counters have relatively 
fast response, but with a slight modification, approach 
the desired frequency. Another modification damps the 
are across the contact windings. 

The relays and counters are packaged in a box & inches 
high, 10 inches wide, and 24 inches long. The faces of 
the counters protrude through the cover of the box. By 
lifting the cover, the counters can be reset. 

Beyond the present lies the growing possibility that 
such an instrument may become a standard operational 
control, indicating overhaul periods based on fatigue 
cycles, rather than on fixed operating time—and accu- 
rately recording the fatigue history for each individual 
airplane. 
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TYPE P PORTABLE DYNOGRAPH 


Single and Dual charinel Units—all performance speci- 


fications are identical to those of the console model— 
Chart speeds from 1 to 100 mm, per second, 


TYPE M CONSOLE 
Six channels— accommodates 
up to six Type 146 amplifiers 
with input couplers, uses roll 
or folded charts—eight chart 
speeds, 1] to 250 mm. per 
second. 





IF YOU COMPARE—YOU WILL SELECT THE OFFNER DYNOGRAPH! 


Compare the direct writing oscillographs on the market to- 
day. If you do, you will select the Offner Dynograph because 
only the Offner Dynograph has these features: 


15 microvolt per millimeter d-c sensitivity ... Abso- 
lute drift-free stability ... One amplifier for d-c ampli- 
fication, resistance and reluctance gages... True dif- 
ferential input, isolated from ground... Rugged, low 
resistance movement. 

No other direct writing oscillograph on the market has any 
of these features! The Offner Dynograph has all these fea- 
tures and many more!—because the Dynograph uses the 
exclusive patented Offner chopper amplifier. This amplifier 
must be distinguished from a chopper stabilized amplifier, 
which merely reduces, does not eliminate drift, and provides 
none of the other features of the Offner Dynograph. 


If you want the widest versatility, highest accuracy, greatest 
reliability in direct writing high speed oscillographs—com- 
pare them all! You'll select the Offner Dynograph. 


—~- See all the latest models of Dynograph Record- 
ers at the Instruments Society Show in Los 
Angeles, September 12-16. Booth A-289. 


core: 


intel Write for your copy of Bulletin L-742. 


OFFNER 


DYNOGRAPH 
RECORDERS 
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OFFNER ELECTRONICS INC. 


5326 N. Kedzie Avenue, Chicago 25, U.S.A. 


For more information circle 106 on inquiry card. 
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ELECTRONIC CONTROLLERS 


Two basic problems in the process control field are elimination of 
the effect of distance between process and instrument, and reorgan- 
ization of the data-handling system. The “Microsen” system is of- 


JACK L. GATES 


fered as a solution. Transmitters, receivers, set stations, controllers, 


manual positioning stations, and electropneumatic valve positioners 


Manning, Maxwell & Moore, Inc. 


are described. Factors of interest to the plant instrument man 


E have long since passed the day when we were 
content to read a pressure here and a temperature 
there; we now want to record and control a 
great variety of process variables. In fact, we are handling 
so many variables that we have overloaded the instru- 
ment room and the operators. A logical result was devel- 
opment of miniature instruments and graphic panels. 

We have also been moving the instruments farther and 
farther from the process, while the processes have been 
getting taster. This requires a major change in our 
approach to instrumentation. 

First, we must eliminate the effect of distance between 
process and instrument; we then can achieve closer con- 
trol over faster processes, Next, we must organize our 
data-handling system to ease the operator’s burden and, 
at the same time, assist the accounting department in 
using this data. (In processes today, and in the future, a 
few degrees temperature, or inches of water pressure, 
can make considerable difference in the annual report. ) 

There are cycles in the development of instruments. For 
awhile, the user may demand unavailable instruments: 
then the pendulum swings in the opposite direction. At 
the moment it seems that the instrument companies are 
ahead of the users. They are offering controllers, digital 
data handlers. and other equipment that will give the 














In lieu of the regular meeting, the S.C.M.A. as a 
cooperating society with the I.S.A. will present three 
papers in the technical sessions at the I.S.A. Conven- 
tion. These papers will be presented Monday, Septem- 
ber 12th, commencing at 2:00 P.M. and the papers 
to be given are: 
1. Recent Progress in Orifice Meter Measurement 
By: Richmond M. Voils, Jr. 
With General Petroleum at Santa Fe 
Springs 
2. Basic Elements for Pressure Control 
By: A. M. Thackara 
With Mason-Neilan, Los Angeles 
3. Telemetering & Remote Control of a Natural | 
Gas Pipeline 
By: Walter E. Rufleth 
With Bristol Company, Waterbury, Conn. 





include maintenance, installation, and power-failure safeguards. 
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desired results outlined. In general, however, only those 
companies with instrument specialists are taking full 
advantage of these new devices. In order to meet competi- 
tion, the others must follow. 


The American Microsen Principle 


Manning, Maxwell and Moore has come a long way 
toward solving these problems in the development of 
their “Microsen” process control system, a system that is 
compatible with most print-out, computing, and scanning 
systems. This new concept of automatic control should be 
discussed as a “system.” We must consider the sensing 
elements, recorders, controllers, final control devices and 
other associated components as parts of the system. 

The heart of the system is the “Microsen Balance.” 
This (Fig. 1) is a small servomechanism operating on 
the principle of continuous torque balance, used to raise 
the power level of the input signal. It is a compact, rugged 
device with the sensitivity of a galvanometer, Fig. 1 
shows a basic wiring diagram of a typical transmitter. 
In measuring mechanical motion (like that of a pressure 
or thermal element), force is applied through a combina- 
tion of springs to one end of a balanced beam. In measur- 
ing an electrical input, the current is fed into a counter- 
wound coil in the field of a permanent magnet (which 
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Fig. |. The “Microsen" principle. Mechanical motion of coil in 
the permanent-magnet field detunes oscillator and changes bias of 
tube in bridge circuit. Change in plate resistance of tube causes 
output change of 0.5 to 5.0 ma, dc. 
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ELECTRONIC CONTROLLER 





INSTANTANEOUS TRANSMISSION 
—— UP TO 30 MILES OR MORE ——~ 





Fig. 2. Typical "'Microsen' control system, showing transmitter, 
control station, manual positioner, controller, and electropneumatic 
valve positioner. 


applies force to the beam). The free end of this beam can 
move in the field of a tuned oscillator coil, operating at 
40 megacycles. The total movement is only a few thou- 
sandths of an inch for full control over the oscillator 
output. As the beam moves away from the coil, the oscil- 
lations increase in intensity. The direct-current impedance 
of the tube, (which is in effect one leg of a bridge cir- 
cuit) varies with the intensity of oscillation because 
the grid leak on the tube supplies negative bias in pro- 
portion to the oscillator output. It changes from about 
3000 to 20,000 ohms. This simply means we are chang- 
ing the value of a resistor in one leg of a bridge circuit 
over the range of 3000 to 20,000 ohms. The unique fea- 
ture here is that this is accomplished with no significant 
force being required. 

The output of the “Microsen” is 0.5 to 5 milliamperes, 
direct current. This direct-current system is insensitive to 
capacitance changes in the external circuit, and to induced 
alternating currents. As a consequence, we can_ install 
the lines for power source, transmitted signal and con- 
troller output in one cable or conduit. We then have 
a stable system that can be used to operate many devices 
from the one output, with no loss of accuracy. The signal 
voltage will be a maximum of 15 volts with 3000 ohms 
resistance in the external circuit. 

A unique refinement consists of a feedback circuit 
wherein a portion of the output current is fed back to a 
coil on the permanent magnet of the balance. This pro- 
duces a null-balance position of the beam, and eliminates 
dependence on the stability of the electronic circuit. 

We now have a basic element that is rugged, sensitive 
and self-balancing. It requires practically no force to 
operate, and gives instantaneous response over practically 
any distance. Around this device we have developed a 
complete system of electronic process-control devices, in- 
cluding transmitters (for all variables), indicators. re- 
corders, automatic controllers, and electropneumatic 
valve positioners. Fig. 2 shows a typical control system. 


Transmitters 


We have two categories of transducers, or transmitters 
—mechanical input and electrical input. The mechanical- 
input type includes Bourdon-tube actuators used for pres- 
sure and some temperature measurements; for level meas- 
urement use is made of the rotational torque of a dis- 
placement-type level device or the differential-pressure 
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Fig. 3. Recorder or indicator section of the Set Station. Input 
from transmitter (left) is balanced against pointer position by 
"Microsen Balance." 
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Fig. 4. Set-point section of Set Station selects the control point 
of the controller and also acts as preamplifier for signal. ‘Microsen 
Balance" detects any difference between selected set point and in- 
put from transmitter, and delivers amplified error signal to the con- 
troller. 


devices of the bellows or ring-balance type: flow measure- 
ment is made by differential-pressure instruments. The 
electrical-input transducer is used for thermocouples or 
any electrical output from a pH amplifier, gas analyzer, o1 
similar device. Any of these measurements are converted 
into our standard range of 0.5 to 5 milliamperes by the 
transmitter. 

All transmitters are available in a choice of enclosure 
—general purpose, vapor-proof. and explosion-proof. All 
require an outside source of 115-volt, 50- or 60-cycle 
current. They are available also for 115-volt 25-cycle, or 
120-volt direct-current operation. 


Indicating and Recording Receivers 


Indicating receivers take two forms—milliammeters 
and “Microsen.” Milliammeter receivers are simply high- 
srade milliammeters calibrated for the variable being 
measured; they are available in various sizes and shapes. 

The “Microsen” receiver indicators and recorders use 
the basic “Microsen Balance.” The operation here is 
much the same as described for the transmitters except 
that the feedback is accomplished by the motion of the 
pen or pointer arm being turned on the shaft of the 
balance to give us the null-balance feature. 


Set Stations 


Set stations have two separate functions 
(or indicating) and set point. The recording section (Fig. 
3) consists of the rotary solenoid and a “Microsen Bal- 
ance” which balances the pen (or pointer) position 
against the electrical input signal from the transmitter. 


recording 


The set point section (Fig. 4) functions to select the 
value of the measured variable which is to be maintained 
by the controller. This section also acts as a preamplifier, 
the output of which is fed into the controller as an error 
signal. The “Microsen Balance” is also used in this sec- 
tion. It detects any difference between the input signal 
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Fig. 5. Controller chassis. 


and the control set point, and delivers a polarized output 
voltage, dependent on the direction and magnitude of the 
deviation signal. No voltage is produced when the process 
is exactly at set point. 

The recorder is available with chart drums for IBM 
cards, or 30-day strip chart with internal chart storage. 


The Controller 


The controller (Fig. 5) ‘is in a separate case, arranged 
for mounting on or behind the panel. It has two basic 
functions which are similar to those of a pneumatic con- 
troller—adjustable proportional band of 1 to 200%, and 
automatic reset with a choice of 10 to 0.1 or 100 to 1 
repeats per minute. A third function, derivative (rate) 
action, is available for all controllers as a separate plug- 
in unit on the same chassis. Rate action is available in 
two ranges: 0.01 to 1 minute, and 1 to 10 minutes; it 
also is equipped with its own 200% fixed proportional 
band. Note on block diagram (Fig. 6) that rate is in- 
serted ahead of proportional band, which assures immedi- 
ate corrective action for any deviation signal. This ar- 
rangement, and the instantaneous transmission of signals 
of the “Microsen” system permits use of narrow pro- 
portional bands without sacrificing the protection of 
rate action. This combination of advantages results in 
control with minimum overshoot and cycling. 

Rate action is obtained by delaying the degenerative- 
feedback voltage thru variable resistor S$; and capacitor 
Lae 

Note in Fig. 6 that the output current flows through 
the valve positioner and the proportional-control resistor 

Consider resistor So; as being removed from the 
circuit at this point. Consequently, an increase in input 
voltage means an increase in current thru resistor Poo, 
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which in turn will increase: the voltage fed back to the 
amplifier thru capacitor C;. The amount of voltage fed 
back will be a function of the proportional-band setting. 

Reset action is accomplished by the addition of re- 
sistor So; in the circuit. As the capacitor discharges thru 
this resistor, the feedback voltage gradually decreases. 
However, if the feedback voltage departs from input volt- 
age, the amplifier output will increase to counteract it, 
and the output current will gradually increase. Note that 
when input voltage is zero, the feedback voltage is zero; 
thus no current flows thru resistor So; and the output 
current remains stationary. 


Manual Positioning Station 


The manual positioning station (Fig. 7) is available 
for use where manual positioning of a control valve is 
desired; it can be used with an indicator for conventional 
manual control. It provides a self-regulated source of 
direct current and a continuous indication of valve posi- 
tion. This device also incorporates an ““Automatic-Man- 
ual” switch and a calibrated manual loading knob. This 
unit assures bumpless transfer from automatic to manual 
and return by merely flipping a switch. This is accom- 
plished by a feedback arrangement that holds the control- 
ler output at the exact value of the manual positioner. 
Switching from automatic to manual is accomplished by 
matching the calibrated pointer knob to the valve posi- 
tion, as indicated on the milliammeter indicator, and 
flipping the switch. This device has many advantages on 
start-ups and lining out process upsets. 

Electropneumatic Valve Positioner 

The valve positioner (Fig. 8) receives a full-range sig- 
nal of 0.5 to 5 milliamperes from either the controller or 
manual positioning station; it requires no other electrical 
power. It does, however, require a source of instrument 
air for the conventional diaphragm control valve. The 
operation is as follows: The “Microsen Balance” com- 
pares a force produced by the electrical input from the 
controller against a force produced by a calibrated spring 
which measures the valve stem position. If these forces 
are not in balance, the flapper on the “Microsen Balance” 
beam is repositioned. This changes the output of the air 
relay which moves the valve stem until a balance is 
reached. This device is a true valve positioner, not a 
mere transducer as normally used. 


To Valve Positioner 
or Transducer 
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Fig. 6. Controller circuitry. 
Rate-action circuit precedes 
proportional circuit so that im- 
mediate rate action always is 
available. Negative feedback 
to rate amplifier via $1 deter- 
mines rate time; negative feed- 
back to proportional amplifier 
via P22 determines proportion- 
al band. 


















Fig. 7. Manual positioning station is used when manual 
control is desired, and assures bumpless transfer from 
manual to automatic control. 


(nother useful arrangement of this air-relay-“Micro- 
sen Balance” combination is the electropneumatic trans- 
ducer. This is identical to the valve positioner except that 
the force balance is obtained by the addition of a bellows 
to the relay air output, which operates a linkage to the 
beam of the “Microsen Balance.” 


Maintenance 


The entire assembly is composed of standard com- 
ponents that have been proved by years of application. 
Insofar as the operator is concerned, this equipment is 
identical in operation to the pneumatic equipment on 
which he “cut his teeth.” There are, however, two major 
differences—the degree of accuracy is higher, and the 
speed of response is much higher. 

\il the instruments are of unitized construction and 
the components are interchangeable; with a small stock 
of spare plug-in units, it is simple to replace the offending 
unit and send it to the shop where maintenance facilities 
are available. Most instrument centers now have all the 
necessary, simple test equipment and many of the spare 
parts already on hand for the regular maintenance of 
potentiometers. 

Some of you may wonder about the tubes used in these 
instruments. How often have you replaced the tubes in the 
family television or radio, or your automobile radio? 
Remember, your radio was built to meet the keenest com- 
petition. You can be sure every part in that set is loaded 
to capacity. In contrast, we are building a quality prod- 
uct, designed for long-maintenance-free life. We can af- 
ford to, and do, load the tubes to no more than half 
their normal rating. All other components are selected 
as conservatively as possible, and with all possible safety 
factors. We are using proved materials in a new appli- 
cation, and are not depending on new types of tubes 
or components. You will find a faulty electrical part less 
often than you do a plugged nozzle, wet air, leaky joint, or 
many other ailments common to pneumatic systems. 

Cost figures have been published indicating that over a 
three-year operating period of one large electronic instal- 
lation, costs for replacement parts averaged less than 
0.05°° per year of original-equipment cost. 


Installation 


Comparative costs between the way you did the job 
and what it would have cost for a different method are 
practically impossible to obtain. For example, I have 
never been able to establish the difference between the 








= 


Fig. 8. Electropneumatic valve positioner requires only 
air supply and input signal from controller. 


actual cost of a completely prefabricated control panel 
and one assembled in the field; I have always had to use 
factors such as appearance, savings in material, utili- 
zation of manpower, etc., to convince management that 
we should buy something that | knew was economic. 

We have accumulated a mass of cost figures for specific 
cases but, with your permission, | would like to answer 
your unasked question with a few points about a hypo- 
thetical installation. Let’s consider a 20-control-loop lay- 
out with an average distance of say 200 feet from the 
control panel to transmitter and control-element locations. 

The electronic installation is a two-wire direct-current 
system; we can install our power wires in the same con- 
duit with the ones handling transmitter and controller 
signals. For the first loop we need 2 wires for the power 
to the transmitter, 2 wires for the transmitted signal to 
the control system, and 2 wires for the controlled signal 
to the valve positioner—a total of six wires per control 
loop. But, once we have the basic requirements for power 
and a common or neutral, we need only two additional 
wires for each added loop, one for the transmitter signal 
and one for the controlled signal. We know #18 gauge 
wire is adequate for power and neutral for 20 control 
loops, and for the signals (which are a maximum of 12 
watts). So we need 44 wires, or a 50-wire control cable 
which requires, at most, a 1144” conduit. 

Now, let’s look at a comparable pneumatic installation. 
We need as many as 4 tubes per control loop. As there 
are no common or neutral tubes, we may need 80 tubes. 
As you know, tube racks for 8 or 80 tubes have to be 
quite elaborate. Compare this with the 114” conduit, and 
don’t forget to consider labor and space requirements. 
Speaking of space, did you ever fight with the piping and 
structural engineering groups for the required space for 
an 80-tube rack? 


Power Failure 


Power failure is an item that must be considered. Plant 
management has long been aware of this problem; many 
plants have solved the problem in its entirety, while in 
others the hazard is recognized and process design is 
based on equipment “failing-safe.” In the rare cases 
where an instantaneous auxiliary source of instrument 
power must be provided, the problem can be solved in 
several ways, depending on local conditions and on the 
individual assigned to the job. One solution is a small 
steam-driven generator, running idle, but connected to the 
instrument circuit via an instaneous automatic change- 
over switch in event of failure of regular power. Several 
systems of battery and charger arrangements also are 
available. This problem diminishes greatly in importance 
after it has been considered from all angles. 
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Test Your 1. (). == 


See Page 1358 for Answers 


All Questions are based on editorial matter in this issue. 





Question 1 


In operating computer 
facilities (such as ARL- 
WADC, Cyclone-Reeves, 
DSCL-Goodyear, or PCC- 
Electronic Associates) it 
has been found that an av- 
erage problem requires a 
number of operational 
amplifiers in the order of 

(a) 5- 10 

(b) 15- 25 

(c) 50-100 

(d) 150-200 


Question 2 


Checking procedures 
used to check analog-com- 
puter solutions of prob- 
lems include 

(a) checking of ma- 

chine and minor 
loops 

(b) solution by analytic 

means 

(c) solution by 

computer 

(d) all the above 


digital 


Question 3 


The operational ampli- 
fier in an analog computer 
is used as 

(a) an inverter, or sign 

changer 

(b) a summing ampli- 

fier 

(c) an integrator 

(d) all the above 


Question 4 


Advantage of using an 
analog computer for anal- 
ysis of process control 
problems is that 

(a) numerical answers 

are given by the 
computer 

(b) process constants 

need not be known 

(c) controller constants 

need not be known 

(d) effect of each con- 

stant can be evalu- 
ated 


Question 5 


The average city gate 
station in a natural-gas 
pipeline system has 

(a) one run 

(b) two or three runs 

(c) five or six runs 

(d) ten or twelve runs 


Question 6 


In natural-gas transmis- 
sion pipelines the city gate 
stations are stations where 

(a) local utilities  re- 

ceive their gas 

(b) metering is done 

(c) pressure is regu- 

lated 

(d) all the above is per- 

formed 


Question 7 


Newest features of the 
modern Algonquin Trans- 
mission Co. pipeline are 

(a) selective calling 

and multiplexing 

(b) telemetering of all 

variables 

(c) continuous record- 

ing of all variables 

(d) all the above 


Question 8 


Basic reason for multi- 
plexing in a natural-gas 


pipeline telemetering sys- 
tem is that 
(a) transmission-line 
costs are reduced 
(b) simpler equipment 
is required 
(c) gas can be used out 
of line storage 
(d) remote control is 
made possible 


Question 9 


Basic effect of adding 
rate control to a propor- 
tional controller is 

(a) elimination of off- 

set 

(b) reduction of 

shoot 

(c) increase of propor- 

tional band 

(d) all the above 


over- 


Question 10 


Advantage of a _ half- 
bridge modified Wheat- 
stone circuit over a con- 
ventional Wheatstone 
bridge is 

(a) faster response 

(b) only one active leg 

(c) output is at ground 

reference 

(d) all the above 
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Two to five years aircraft vibration experi- 
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PROVED SUPERIOR 


by major companies enthusiastically 
placing repeat orders 


CONSULT 


Your product benefits 
3 ways from the use 
of a DIALCO Pilot Light: 


Enhanced appearance: 
The glow of light and 
sparkle of a lens add 
colorful visual attraction. 
Greater safety: A timely 
warning flashed by a 
pilot light can prevent 
damage to equipment. 
Added service: Discs 
inserted behind lenses 
can be used to deliver 
specific messages, such 
as “FUEL LOW”, 
“ON”, “OFF”, etc. 

Let the Dialco engi- 
neering department as- 
sist you in selecting 
the right lamp and 
the most suitable pilot 
light for your needs. 
Dialco offers the com- 
plete line of pilot 
lights, from sub-mini- 
ature types to giant 
units with 114” lenses. 
Every assembly is avail- 
able complete with lamp. 


SAMPLES ON RE- 
QUEST AT ONCE -- 
NO CHARGE 


Illustrations are ap- 

prox. 70% actual size 

. .+(A) No. 8-1930- 

111 sub-miniature 

pilot light...(B) No. 

521308-991, with mul- me 

tivue cap...(C) No. Mail | i 

922210-111, dimmer iT Se 1D 

type...(D) No. 47901 Qe pil 

with light shield cap. Nay ma 
se 

Write for Catalogues 

L-151, L-153, and L-154 


Foremost Manutacturer of Pilot Lights 


DIALIGHT 


omen oem a mm nen, | 
60 STEWART AVE. © BROOKLYN 37, W. Y. 
HYACINTH 7-7600 a 
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MODEL 700 
patents pending 


Major companies throughout the world have tried the I. |. C. bellows- 
type flow meter. In their own exhaustive tests they have found it far 
superior in performance and construction. 


The I. I. C. flow meter is a combination of the most modern engineer- 
ing features: 


Seamless bellows—choice of either type 316 stainless steel or Monel. 
Exclusive free-floating, non-freezing bearing designed and engineered 


by I. 1. C. 
Forged housings—either alloy steel or 316 stainless. 


More powerful, this meter gives quicker response and more accurate 
recording. Pulsation dampener is externally adjustable under pressure. 
Compensation is provided for ambient temperatures. Affords over- 
range protection up to housing rating. Working pressures 1,000, 2,500, 
5,000 p.s.i., furnished in all standard ranges up to 500 inches of water. 


Make your own comparison tests. YOU be the judge. 


For full information—including the name of your nearest representative, 
write for Bulletin 56-B-2—today! 


1.1.C. Model 700-MT Model 800-6 
Transmitter Indicator Model 802 Recorder 


(Patents Pending) (Patents Pending) (Patents Pending) 


INDUSTRIAL INSTRUMENT CORP. 


DRAWER 152 ODESSA, TEXAS 
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Micro Pulsafeeder 


The Micro Pulsafeeder is a positive displacement dia- 
phragm pump. It has no stuffing box, packing or running 
seal in contact with the product pumped. 

Conventional diaphragm pumps have a mechanically 
operated diaphragm suitable for only relatively low pres- 


SUCTION 
STROKE 






sure operation and subject to varying displacement as 
discharge pressures vary. This is caused by the elasticity 
of the diaphragm. 

Conventional plunger or piston pumps employ a stuffing 
box to seal product pumped from leakage; however, as 
discharge pressure varies, output is almost constant. 

The Lapp “Microflo Pulsafeeder’’ combines the best 
features of both piston and diaphragm pumps by using a 
piston for constant volume measuring purposes and a 
diaphragm to positively seal the product pumped from 
leakage or contamination. 

As the piston advances within a cylinder, it causes oil 

to exert a balanced hydraulic pressure against a dia- 
phragm and move the diaphragm forward which in turn 
forces product pumped through the outlet check valve. 
Conversely, as the piston returns on suction stroke, it 
withdraws hydraulic liquid and returns the diaphragm 
to its original position. Continued movement of the dia- 
phragm alternately forward and backward, the ampli- 
tude dictated by piston displacement, causes product han- 
dled to be pumped. 

The piston does all the work of measuring liquid pumped 
and building up the pressure to the required discharge 
pressure rating. No strain is imposed on the diaphragm, 
the diaphragm acting only as a separating membrane be- 
tween hydraulic oil and product pumped. (From new 4- 
page Bulletin 500, Lapp Insulator Co., Inc., Leroy, N. Y.) 


For terature circle 501 on inquiry card. 


Spray-clean Technique 


The Cobehn High-Velocity Spray-Clean Technique is 
extensively used in the aircraft and electro-mechanical 
instrument fields for the critical cleaning of precision 
ball bearings, etc. Such bearings, with their close axial and 
radial tolerances, are difficult to clean by degreasing, 
brushing, or low pressure spraying with conventional sol- 
vents or detergents. 

The finely atomized particles of Cobehn Solvent are 
driven into the bearing by warm air under high pressure 
and completely dissolve the binder of oil and grease. The 
nonsolubles, such as dirt, lint, and metal chips, are then 
blasted away by the high-velocity warm air stream. Even 
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fingerprints, which are the cause of later corrosion, are 
removed and the bearing is made chemically clean and 
dry for assembly into the instrument. (From new 8-page 
brochure, Cobehn, Inc., Caldwell, N. J.) 

For this literature rcle 502 on inquiry card. 


Program Control 


Program control is the use of automatic control instru- 
ments to carry out a predetermined processing or testing 
schedule on a time and conditions basis. The conditions 
can involve such variables as temperature, pressure, flow, 
density, humidity, conductivity and any other measurable 
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Fig. 22-2—Piece goods dyeing program. 


condition. The instruments will control both the magnitude 
of the variables and the rates and times at which they 
change. 

Automatic control of programs contributes to processing 
efficiency in several ways. It secures exact compliance with 
processing procedures ... maintains consistent qual- 
ity ... reduces need for operator attention . . . increases 
productivity. 

Proportional control with automatic reset is generally 
the best suited control method. This is because reset tends 
to eliminate offset caused by the changing positions of the 
set point index which, in effect, constitute a load change 
on the process. 

Types of program controllers include: 

1. Electronik Strip-Chart instruments with electric mo- 
tors to drive the set-point index, plus limit switches. Ad- 
vantages are that limit switches, times, and conditions are 
adjustable. 

2. Cam programmers are circular-chart controllers with 
a cam follower connected to the index pointer, Advantages: 
cams easily labeled and filed; program set up as soon as 











To test your 


product 


dynamically... 








here’s a new high 
in flexibility... 


a new low in cost 





This simplified, low-cost test equipment should be in every engineering 


department. It fills the long-standing gap between pen-type recorders and 


complex oscillograph /amplifier systems . . . provides a high-speed graphic 


record of the physical conditions that affect the life of your product. 


Stress, strain, pressure, vibration, temperature... you can measure them 


all at the same time. And these small, lightweight instruments can be 


carried anywhere ... little experience is required for their operation. 








5-117 RECORDING OSCILLOGRAPH ...re- 
cords up to 6 channels of data with- 
out amplifiers at frequencies to 200 
cps (with amplifiers, to 3000 cps). 
Uses 70-mm by 100-ft paper or film, 
driven %4” to 24”/sec. Timing lines 
appear every 1/100 second. Bul- 
letin CEC 1533A-X 12. 





RECORDS, 70mm WIDE, SHOW TIMING LINES 





AND UP TO 6 TRACES. 


8-110 STRAIN-GAGE BRIDGE BALANCE... 
4-channel control link between 
oscillograph and strain gages or 
resistance-type pickups. Has con- 
trols for balancing and adjusting 
d-c voltage across each channel and 
provision for calibration resistor. 
Send for Bulletin CEC 1560-X 7. 








Consolidated Engineering 
Corporation 


ELECTRONIC INSTRUMENTS FOR MEASUREMENT AN CONTRO! 


300 North Sierra Madre Villa, Pasadena 15, California 


Sales and Service Offices Located in: Albuquerque, Atlanta, Boston, Buffalo, Chicago, Dallas, 
Detroit, New York, Pasadena, Philadelphia, San Francisco, Seattle, Washington, D. C 
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TELALARM offers 


5 TYPES OF VISIBLE 
ALARM INDICATIONS 


as shown in this typical in- 
stallation. Includes back- 
lighted nameplates, turret 
lenses and bullseyes, all 
grouped for quick identifi- 


cation. 

4 SEPARATE 
CIRCUIT 
SEQUENCES 


as used in this uni- 
form assembly of 
the Relay Plug-!ns 
and Chassis. 












PELE ty $0 By 


SELF-CONTAINED TEL-ALARM 
PLUG-IN-UNIT 


is a marvel of efficiency for alarm 
signal service. Over 100 variations 
in Circuit Sequences are possible in 
one uniform plug-in unit. 


FOR FULL INFORMATION 
REQUEST BULLETIN 440 


é s 
t CUMNAN MLQUMNG Se bine Viledtinen Avec 
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cam is installed; allows other than straight-line raising 
or lewering of variable. 

3. Pneumatic Time-Pattern Transmitters. Same as cam 
programmer with pneumatic transmitter for supervision 
of remote processing. (From new 24-page Bulletin 1130, 
“Program Control of Process Variables, Minneapolis- 
Honeywell Reg. Co., Ind. Div., Phila., 44, Pa.) 


For this literature circle 503 on inquiry card. 


Zirconium 


“Facts About Zirconium” is designed to set forth in con- 
cise form, the best available information about the new 
metal zirconium. Presently playing an important role in 
atomic energy applications, zirconium is fast becoming an 
important factor in chemical and metallurgical fields. 

The Carborundum Metals Company, Inc., a subsidiary 
of The Carborundum Company, manufactures pure zir- 
conium and hafnium in the first completely integrated 
commercial plant designed and constructed for this 
purpose. 

Zirconium metal combines two outstanding character- 
istics—low neutron absorption and high corrosion resist- 
ance. Carborundum’s scientists and engineers are explor- 
ing the possible commercial uses of zirconium and its 
compounds. (From new 68-page booklet, “Facts About Zir- 


conium,” The Carborundum Metals Co., Inc., Akron, N. Y.) 
For this cle 504 on inquiry card. 


Magnetic Potentiometer 


Standard 


Loss of measurement and control during standardiza- 
tion periods can never be experienced with the constantly 
balancing G-E system. This is particularly significant for 
fast-reacting processes, where even a momentary lapse of 
control will have adverse effects on the quality of the 
product under process. 

By eliminating the conventionally used dry cell, slide- 
wire, and moving contacts—the magnetic standard does 


literature cir 











Lasico UNIVERSAL 
PLANIMETER 





Here is the only Planimeter offered which averages the square root 
of all the differential pressures recorded on any square root cir- 
cular chart. Inserts are calibrated for any make or size of flow 
meter thus eliminating the need for individual Planimeters. !m- 
proved optical target eliminates parallax which assures accuracy. 

The Lasico Planimeter can also be supplied for use with linear 
graduated charts. 

Send us your sample charts and let us give you a quotation. 


LOS ANGELES SCIENTIFIC INSTRUMENT CO. 
2451 Riverside Drive Los Angeles 39, Calif. 
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PORTABLE MILLIVOLT POTENTIOMETER 
WITH LABORAORY ACCURACY 
MODEL-E-3045-DVSG 


DOUBLE RANGE O.-16.! M.V. & O-80.5 M.V. 
ON 15 PT. SWITCH & 220 DIVISION, 
SLIDE-WIRE SCALE 


COMPENSATOR, O-! M.V. & O-5 M.V. SET 
ON MAIN SCALE, TO MAIN SCALE ACCURACY 


SPOT-LIGHT GALVANOMETER, SENSITIVITY 
3 MICRO-VOLTS PER DIVISION. 


ACCURACY, .01 M.V. ON LOW RANGE 
05 M.V. ON HGH RANGE 


WRITE FOR BULLETIN E-18 
64 W. JOHNSON ST. 
PHILA. 44, PA. 


"O00 AZmsecwmnauZ— <pPwmaa 
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MAGNET 












away with loss of accuracy and precision which often re- 
sults from: (1) changes in the reference voltage due to 
the effects of ambient and humidity variations on the bat- 
tery; and (2) changes in the contact resistance as moving 
contacts wear against the slidewire. 

The Magnetic Standard consists of a thin steel lamina- 
tion with a rotatable permanent magnet placed between 
the two central poles. Each outer leg has two windings. 
One is connected to a 16-volt half-wave rectified a-c 
source. The other winding carries a 0-5 ma d-c output from 
the balancing amplifier. 

The a-c winding current varies the permeability of the 
steel lamination. This winding creates a flux path as shown 
by the (solid) flux pattern. The d-c windings are wound 
to produce a flux as shown by the (dotted) flux lines. The 


HIGH SPEED MICRO-DRILLS 


STARTING FROM .0016” 


“IN STOCK”! 



















Precision 
micro-drills 
for small holes. 
Sizes from .04mm 
(.0016”) to 1.0 mm 
(.040”) in increments 
of .01 mm (.0004”), 
These precision drills are 
available in two styles, flat 
pivot drills or spiral fluted 
drills. Center drills for micro- 
drilling also available from stock. 
They are all made with concentric 
oversize shanks. Because of their ex- 
treme rigidity they are especially useful 
in all types of drilling equipment. 


Send for Bulletin “‘P”’ 
listing sizes and prices 
of stock drill sizes and 

micro-drilling 
equipment. 





Sphinx brand 
micro drills 
used throughout 
the world for many 


years for all fine watch 
and instrument work. 


LOUIS LEVIN & SON, INC. 
3610 South Broadway - Los Angeles 7, Calif. 
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STANDARDS 


for Primary Standards and Instrumentation 
















At Hughes we are conducting fundamental research and 
development and production engineering in the fields of 
radar systems, guided missiles, digital and analog comput- 
ers, microwave tubes, semiconductor products and other 
activities requiring use of many types of test equipment. 









Those with extensive experience in the calibration and 
maintenance of precision electronic and electromechanical 
test equipment — with emphasis on measurement of elec- 
trical quantities to very close tolerances— will find satis- 
fying outlets for their abilities in this work at Hughes. 












Scientific 
and Engineering 
Staff 


HUGHES | 


RESEARCH AND DEVELOPMENT LABORATORIES 














Culver City, Los Angeles County, California 
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WITH THE REPRESENTED IN USA 
OVAL WHEEL METER” gy weinz w. HOPE 
(P.D. METER) 


BOPP &REUTHERG.M.B.H. 527 LEXINGTON AVE 


MANNHEIM-WALDHOF - GERMANY NEW YORK 17, N.Y. 
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MARSH QUALITY © 


cov Oe 
Temperature- 
actuated 


REGULATING 
VALVE 


Smooth, modulating 
control 


— for brine lines in 
cooling systems 

— for condensers where 
pressure line is not 


desired 


A temperature actuated 
regulating valve you can 
depend —— a e e 
Electrimatic Type te t t 
for pressures up to 150 ec rima ic 
psi, water or brine, and 
up to 15 Ibs. for steam 
(250° maximum temperature). It opens as_ temperature 
rises, closes as temperature falls, to give an ideal, smooth, 
modulated control. Can be mounted in any position; serv- 
iced without breaking connections. Seat beads are monel 
to eliminate wire drawing. Sturdy, two-ply bellows assures 
extra service life. Temperature ranges of 20°F.-60°F.; 60- 
100, 100-140, 140-180, 160-220. All standard sizes from 
3¢” through 4”, All styles of temperature bulbs. 


Ask for latest data 





MARSH INSTRUMENT CO. Soles Affiliate of Jas. P. Marsh Corp. Dpt.42,Skokie, III. 
Marsh instrument & Valve Co. (Canada) Ltd., 8407 103rd Street, Edmonton, Alberta, Canada 
For more information circle 165 on inauiry card 





CUSTOM MANUFACTURE 
OF SMALL PARTS 


@ Shafts, Staffs and Pivots of Special Pivot 
Steel, Heat-Treated and Metallographic- 
Polished. @ Tubular Products up to ¥%" 
Diameter, Cut, Flared, Swaged, Formed and 
Burr-Free Alloy or Silver Plated. @ Screw- 
Machine Products up to 3/16" Diameter. 
@ Roll-Threading and Knurling to Close 
Tolerances. @ Centerless and Surface Grind- 
ing with Special Facilities for Ceramic Rods 
and Shapes. @ Light Punch-Press Work. 


SERVICES FOR 

CUSTOMERS’ PARTS 

@ A Multitude of Services are Available 
for Customers’ Parts at Any Stage of Man- 
itacture. These Include: Controlled-Atmos- 

phere Heat-Treating, Centerless Grinding, 
Surface Grinding, Knurling, Thread-Rolling, 
»waging, Drilling, Milling, Burr Removing, 
Metallographic, Polishing, Barrel-Plating in 
Alloy or Silver. 

ASSEMBLY SUPPLIES 

@ “Welton” Non-Corrosive Instrument 
Solder Paste. @ “Weltonoil” Treated Button- 
ood Pith, 

APPARATUS DESIGN SERVICES 

in Connection with the Design and Fabri- 
sation of Precision Miniature Parts. 
ENGINEERING ASSISTANCE ON ALL ITEMS 






























MIM Te) alatela 


ENGINEERING COMPANY nc. 
87 SUMMIT AVENUE . SUMMIT, N. J. 
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flux in the outer legs, caused by the magnet, is in the oppo- 
site direction to that caused by the d-c winding. 

At some position of the magnet its magneto-motive force 
will be equal and opposite to that of the d-c winding in 
the outer leg. At any other position a net flux will (occur) 
.. . This net flux changes in magnitude due to the varying 
permeability of the lamination and thus induces an a-c 
error voltage in the d-c windings. This a-e voltage is fil- 
tered, amplified, and causes the servo motor to move the 
magnet and the pen & pointer to a new position reducing 
the net flux to zero. This causes the system to be in bal- 
ance. This balanced condition indicates the new output of 
the primary element. (From 20-page brochure GED-2100A, 
General Electric, Schenectady 5, N. Y.) 
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Spectrophotometry 


The Model 11 monochromator is a double mirror-colli- 
mated Littrow type with two 30° quartz prisms (F) and 
(K) selected for high ultraviolet transmission. The aper- 
ture of the monochromator is 3.75 cm in diameter; the 
focal length is 41 cm, and the slit height is 2.0 cm... 
Light sources are a water cooled, high intensity hydrogen 
arc (A’) and a tungsten lamp (A). 

The phototubes are specially selected in matched pairs. 
1P28 phototubes having a useful range from 2100 to 6000 
Angstroms are regularly supplied. Special phototubes 
sensitive to longer wavelengths may also be supplied on 
special order. 

The photometric system operates on a null balance prin- 
ciple. One of the 60 cps modulated exit beams of mono- 
chromatic radiation passes through the reference absorp- 
tion cell and then falls on one of the phototubes; the other 
beam passes through the sample cell and onto the other 
phototube. A fraction of the reference phototube signal, 
as determined by the slidewire position, balances the signal 
at the sample phototube. Any unbalance at this point is 
further amplified and causes the pen motor drive the slide- 


ie Vi 


TWINS 


The Kenyon Twins solve all problems 

for those who must meet rigid speci- 

fications. 

© ML meets all MIL-T-27 require- 
ments. 

© CL meets all civilian requirements. 


© Electrically identical — Mechani- 
cally interchangeable. 


© Contain Best Class A Wire and 
Insulation available. 


* Finished in smooth, durable, me- 
dium gray (other colors if desired), 
© Completely Hermetically Sealed. 


WRITE FOR CATALOG 


rin Kenyon 
TRANSFORMER CO., INC. 


840 Barry Street, New York 59 








Kenyon 
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(Top View) PHOTOMULTIPLIER 














7 =e —f ask 
J + —— 4h 
3 Gy — 

















(Sido View) 






wire contact toward the balance point. (From new 16- 
page Brochure SB1, Applied Physics Corp., Pasadena, 
Calif.) 
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DIVIAC ee ae 


The DIVIAC is a transducer for translating shaft rota- Ultra High Precision Potentiometers 
tion to an electrical analog with linearity of 0.02 percent, 
resolutions of 0.005 percent. It is essentially an autom- 
atized Kelvin-Varley circuit. The input voltage is placed SANTA MONICA, CALIF. 
across eleven matched resistors, giving an input resistance 
of 11R. Brushes a and b (Figure 1) are across two re- 
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Vuabily SMALL TUBING 


in COPPER and COPPER BASE ALLOYS 








For better measure- 
ment and control in 


rr EXACT DIGITAL % THIN WALL Tubing |} industrial instruments 
os | SELECTION A BRAIDED Tubing ||, Since 1907 we hove soc 
SAM NO CALIBRATION RDM TORE || suas una tr nce 
- Yi REQUIRED ubing gouges, pressure control and 
Ca 4 +. * S a A P r T u b in g recording equipment, and for 
+2 @°™ ‘SINGLE RANGE, 










applications requiring tubing 
of accurate gauge and fine 


» 2 3/ 100,000 STEPS finish. 







Years of manufacturing 
experience, plus modern mill 


























iy MODEL 564 equipment, rigid production 

PRESET INTERVAL GENERATOR and laboratory control assure 

The “PIG” will — j N ] both excellence and uniformity 

: arn eae in every foot of tubing for 

e GENERATE DELAYS SSS ht ii ¥ maximum production and 
© GENERATE PULSE BURSTS LAWL ALY | efficiency. 





























e GENERATE VOLTAGE GATES (| J 1 _J | 
e MEASURE TIME INTERVALS oS Oo THE MACKENZIE WALTON CO. 
7 . , ° | PAWTUCKET © RHODE ISLAND 
e Internal 1 megacycle crystal oscillator time base 
e Accepts any external time base up to 1 megacycle Write for Cata log MW-A 
e Fast reset—recycles in 50 microseconds 
e Independent and simultaneous outputs SALES REPRESENTATIVES 
e Preset counter up to 1 megacycle 
For complete information, write or call featrimore, Mo. pete marten 2 E. 25th St 
'NEW YORK, N. Y. JOHN J. CONDON Inc., Ozone Pk., N.Y 
POTTER INSTRUMENT COMPANY, INC PHILADELPHIA, PA. DAVID C. CLEM, 1420 Walnut St 
115 Cutter Mill Road . Great Neck, N. Y. ery Me WILLIAM A. OLSON, 520 Granite Bldg 
- 















For more nformat rcle 170 


August 1955—J/nstruments & Automation—Page 1349 








PORTABLE D’ARSONVAL 





FOR MEASURING LIGHT reflectance 
ol slo cco) (ol @aR tl -ME wale) ie) Ze)| Mi @lold olel del ite), | 
k uses a Model 600 G-M 
its popular Reflec- 
Whatever your own 

eld, you can 
elf-contained 


ggedness and high sen- 


@Toleaelileliul-ti-tay 


Complete catalog on request. 


OM) LABORATORIES: Le. 


4316 NORTH KNOX AVE., CHICAGO 41 
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HASLER SPEED INDICATOR 


Chronometric Tachometer with separate 
reset button for cumulative readings 


Accurate 


Automatic 


Durable 
Flexible 
Portable 
Non-magnetic 
Size 
25%4"x Fe" x 4" 
Spindle incl. 
Weight 
7% oz. 


or 0- 600 f.p.m. ready for test 
Shipment within 5 days from stock 





Type A 020,000 r.p.m. 
or 9- 6,000 f.p.m. 
Type B 0. 2,000 r.p.m. 


To order: 
Type A-1 0-30,000 r.p.m. 


All instruments serviced ~ & 
by = ~*~ 


fe Se 


HASLER—TEL COMPANY, 
28 Vesey Street. New York 7, N. Y. 


U.S. Distributors for Hasler Speed Indicators since 1919 
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VERNIER 
POT 
Ej 


Eo 


a a a a ee So eee: Te 


x» 











= 


sistors and connect a vernier pot having a resistance of 


| 2R across 2R. Then the resistance from a to b is 2R in 
| parallel with 2R which is R. This gives the bank an 


equivalent resistance of 10R. Then as the brushes move 


| from top to bottom, the input voltage is divided into 10 





equal steps. Across brush a-b will be Ei, .9Ei, .8Ei, etc. 
The vernier pot further sub-divides the voltage to give a 
linear voltage vs. rotation curve. The switching is ac- 
complished in such a manner that the point where the 
vernier pot wiper is positioned does not change voltage 
thus making the switching uncritical. (From new 4-page 
brochure, Feedback Controls, Inc., 1332 N. Henry St., 


| Alexandria, Va.) 
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unique in design — 
rugged in construction 


GREEN 
PANTOGRAPH 


ENGRAVERS 
THE FAMOUS 


MODEL 106 






THE NEW 
HEAVY-DUTY ) 
MODEL D-2) nai donc mode 


106 cuts costs — 
engraves, routs, 
models and pro- 
files, giving you ex- 
pert results even by 
unskilled workers. 








The Model D-2 two dimensional heavy-duty Panto- 
graph is a precision machine with a multitude of 
new features. Open on three sides, it permits 
complete freedom for engraving, milling, profiling 
large panels (up to 30” in diameter) or bulky 
pieces, Single, micrometer adjustment controls 
vertical depth of cut, automatically adjusting 
copy table with pantograph. Range of reduction 
ratios from 2-to-1 to infinity! Vertical range over 
10 inches! 


For complete information, write to 


INSTRUMENT COMPANY 


. Cambridge, Mass. 


GREEN 


383 Putnam Ave. 


See us at Booth 548, Production Engineering 
Show, Navy Pier, Chicago 
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Pipeline H eating 


In many systems of fuel oil piping it is necessary to 
provide an economical method of maintaining a minimum 
fuel oil temperature in the lines during shut down or out 
of service pericds. . . . Low temperature electric heating 








To 10> of 220-voit 


Junction box, 
+ Cat No SP72171 

with cover, Cat No. SP72Ci 
(or equivalent) 


Terminal block, 
Cot. No. IGE BIABI 
gm (Or equivolent) 


thermostot, 











Thermostat 
sensitive bulb 









Stroight 7 
connector ——" 
Cot No SP7i20 
{or equivolent) 


/ 
Clomp for Supporting 
Straight connector 





Portable and stationary Inclined and 


Vertical Draft Gages. Level and tube 
replaceable in field. Constant zero. Bul- 
letin 109. 


Air Filter Gages for measuring resistance in 
air conditioning ducts. Bulletin 114. 





tudes 


WO 20 «v8 GRT0m © 























f 





PORTABLE GAS ANALYZERS 
Accurate, easy to use Combustion Test- 
ing Set equipped for analysis of COz, 
O2 and CO, complete with flue gas 
thermometer. Bulletin 120. 


Pitot Tubes for air and gas flow meas- 
urements. Angle and straight stem 
types, brass for temperatures to 500°F., 
stainless steel for temperatures to 
4000°F. Bulletin 109. 


ELLISON DRAFT GAGE CO. 


546 W. MONROE ST. Since 1896 GHICAGO 6, ILL. 


THE ELLISON LINE ALSO INCLUDES: 


Straight-Line & Dial Draft Gages ¢ Inclined Draft Gages—Port- 
able Inclined Vertical Tube Gages ¢ Vertical Tube Gages—Oil, 
Heavy Liquid and Mercury—Single and Multi-Tube ¢ Satura- 
tor Gages « U Gages—Stationary and Portable « Air Filter 
Gages—Dial and Inclined Tube Types ¢ Pitot Tubes ¢ U Path 
Steam Calorimeters ¢ Portable Gas Analyzers—Orsat Type 
For more information circle 174 on inquiry card. 




















Your mechanisms will run smoother, 

last longer, give better service and sat- SEND FOR tanto 

isfaction with WINZELER Stamped er containing valuable 
Stamped Gear data and 


Gears. You can avoid costly downtime 
too, because of greater accuracy and 
uniformity. We mass-produce Stamped 
Gears and Segments from any material 
with remarkable skill and precision. 
Some are laminated, indexed and - 
bled, to cut costs for many unusual ap- 
plications. Stock dies available. Tell us 
now, about your needs. 


tables. Write today! 




























H&B 


4-channel 
High Speed 
PHOTO-TRACE 
RECORDER 
“Lumiscript"™ RLt 4 


Instantly visible recording on a_ special 
photographic tape which need not be developed. 


Wide selection of measuring movements 
available with inherent frequencies from 1 up 
to 570 eps. 


Up to 4 measuring movements can be in- 
stalled in one instrument. 


Push-button action allowing 3 speeds. 
Sensitive to a speed up to 400” per sec. 


Write for complete literature and prices. 


154 Nassau Street 
New York 38, N. Y. 
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Time delays in 
automation 
circuits 


AGASTAT 


Time / Delay / Relay 





When automatic machinery and circuits must be timed with 
repetitive accuracy (from 0.1 second to ten minutes or more ) 
you'll find a sure, reliable answer in AGASTAT electrically- 
actuated pneumatically-timed time delay relays. 


The AGASTAT is ® light, versatile, dependable. 
® unaffected by voltage variations. 
® instantaneous recycling. 
® available in models which offer delays on energiz- 
ing and de-energizing, two-step delays, manually- 
actuated time delay switch, remote push button 
control. 


WRITE our application engineers for help with 
your timing problem. Address Dept. AzZ3-89. 


Elastic Stop Nut Corporation 
of America 





1027 Newark Avenue, Elizabeth, New Jersey 
Pioneers in pneumatic timing. 
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New, All American Model 150 VA-D Vibration 
Fatigue Test Machine Handles Large 
Assemblies Or Parts, Up To 150 Lbs. 


This new addition to the All American line of vibration 
fatigue test machines produces vibration vertically in 
simple harmonic motion. Parts or equipment, up to 150 
lbs. in weight are subjected to thorough, accurate vibra- 
tion fatigue test. Machine has a 50% overload factor. 
Sturdy anti-friction mechanism. Load on table is 
carried on strudy “V” frames. Range selector (auto- 
matic frequency control) changes acceleration auto- 
matically from 10 to 60 cycles per second and back, or 
any choice of cycles within that range. After finding 
critical vibration point, frequencies can be held there 
to determine final breakdown of part being tested. 


Recommended for testing aircraft, electrical, elec- 
tronic, ordnance, automotive, projection and optical 
equipment. Send for Catalog F which describes All 
American Vibration Fatigue Test Machines, contains 
helpful data, nomograph chart, and lists typical users. 
Write to All American Tool & Mfg. Co., 8011 Lawn- 
dale Ave., Skokie, III. 
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cable applied directly to the outside of the finished piping 
system and thermostatically controlled, answers all the 
requirements. (From new 32-page Bulletin 1600-A, Pre- 
ferred Utilities Mfg. Corp., 1860 Broadway, N. Y. 23, 
N. Y.) 
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High-capacity Safety Valves 


Ordering information for safety valves for boiler in- 
stallation under ASME Power Boiler Code: 

Determine the required orifice from the capacity tables 
or the formula W 45APKsh (where) W Lbs. steam 








5500 
SUPERHEATER 5000 


CORRECTION FACTOR 450° 
4000 


Ky, 3500 
3000 

















Saturated Capacity x Ksh 
equals True Capacity. 2500 











Find Ksh from intersection of 
pressure and total temperature 
coordinates. 



























































per hour (ASME 90 percent rating); P 

1.03 + 14.7; A orifice area, sq. in.; Ksh = 
correction factor. 

The chart of Superheat Correction Factor (Ksh) shows 
Ksh at any given pressure and total steam temperature. 
Saturated capacity » Ksh equals true capacity. (From 
new 16-page Catalog 400-HC, Crosby Steam Gage & Valve 
Co., Wrentham, Mass.) 

For this literature rcle 509 or 


set pressure 
superheat 


Combustion Safeguard 


Fireye System FJ-2 provides complete automatic start- 
ing and operating flame failure protection for commercial 
light oil, gas, and combination light oil/gas burners. It 
uses the “Firetron” lead sulfide cell, which visually detects 


REFRACTORY 
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PILOT ) MAIN 
BURNER BURNER 


Scanner must view along axis of pilot flame. 
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TECHNOLOGY INSTRUMENT CorP. 


557 Main Street, Acton, Mass. COlonial 3-7711 
P.0. Box 3941, No. Hollywood, Calif. POplar 5-8620 


Visit us at the WESCON Show Booth 1113 
circle 179 on 
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SPECIAL R-S VALVES RESIST 
CORROSION... ABRASION...HEAT 


Where rugged processing conditions call for special handling, 

R-S Butterfly Valves are designed and built to meet individual 
requirements. Any type of metal or other material that can be cast 
or welded—even plastics—may be specified for valve bodies or parts. 


Special metals have been developed to withstand corrosion, abrasion, 
erosion, high heat and pressure. For certain types of corrosion, 

the R-S Rubber-lined Valve may be used. Every R-S Valve gives you 
the advantages of quick and positive closure with any type of controls, 
uniform control in normal regulating range, and minimum pressure 
drop to save power. 


When past experience offers no 
precedent, you can draw on 

our background in specialized valve 
engineering to solve material problems. 
To find the proper valve for any 
application, or for full information 

on our full line of butterfly, cone 

and ball valves, write to 

S. Morgan Smith Company, 

York, Pennsylvania. 


Gates & Hoists 
Trash Rakes 
Accessories 


Hydraulic 
Turbines 


Pumps 


HYDRODYNAMICS 


Rotovalves 
Ball Valves 


Butterfly 
Valves 


Free-Discharge 
Valves 


Controllable-Pitch 
Ship Propellers 


AFFILIATE: $. MORGAN SMITH, CANADA, LIMITED, TORONTO 
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For Accurate Measurement of 
Elapsed Time Intervals 


Type 640E 
Running Time Meter 


CRAMER 
TIME TOTALIZERS | 


© Electrical Stop 
Clocks 


© A complete line of 
Running Time Meters 


Type 690 
Time Totalizer 


Wherever time must be accurately 
measured and accumulated. Write 
for Bulletin PB-610. 


SPECIALISTS tN TIME CONTROL 
The R. W. CRAMER CO., Que. 


BOX 5, CENTERBROOK, CONNECTICUT 
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SALT SPRAY FOG 
TEST CHAMBERS 


To Meet 
MIL-E-5272 
And Others 


e Top Opening 
e Front Opening 
e Walk-in 


Write for Bulletin SS55 


DEVELOPMENT ENGINEERING 
COMPANY 


9 CROSS ST. NORWALK, CONN. 





MFRS. OF ENVIRONMENTAL TEST EQUIPMENT 
FUNGUS TESTING—COLD—HEAT—ALTITUDE—HUMIDITY 
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both gas and oil flames. Resistance of the cell varies when 
it “sees” infrared radiation. The electronic circuit ampli- 
fies only the pulsating frequency peculiar to flame radia- 
tion. The system thus easily discriminates between flame 
and hot refractory or other source of infrared. The single 
Type 48PT1 Scanner supervises both pilot and main flames. 
The system does not allow the main fuel valve to open 
unless the pilot flame has been established. Where direct 
electric spark ignition is used, the control provides a five 
second trial-for-ignition period. (From new 16-page In- 
stallation Bulletin CF-30, Combustion Control Div., Elec- 
tronics Corp. of America, 718 Beacon St., Boston 15, Mass.) 
For this literature circle 510 on inquiry card. 


The Drage Viscometer 


In the Drage viscometer a synchronous motor drives an 
interchangeable measuring element (3) ... dipped into 


the substance to be tested. The frictional forces which act 


13 
/ 


























on the measuring element are linearly related to the vis- 
cosity. These forces are transmitted to the rotateably 
mounted motor; the torque is opposed by the precision 
spring (5) ... Depending on the measuring element 
used, the same instrument can be used to measure vis- 
cosities from 0.2 to 30,000 centipoises. The range can be 
extended to beyond 100,000 cp. in certain cases. (From new 
8-page brochure, “Drage 15,” Drage Products, 406 32 St., 
Box 330, Union City, N. J.) 
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Industrial Periscopes 


Whenever processes must be 
observed or controlled in the 
presence of heat, water, or 
harmful radiation, the use of 
industrial periscopes should be 
considered by the plant designer 
. . . Industrial periscopes may 
range in size from that of a 
small borescope to one even 
larger than the giant instru-~ 


ments which are the eyes of our 
a submarines. 


Factors to consider include: 
(1) location of viewing head, 
(2) location of eyepiece, (3) 
body tube, (4) magnification, 
(5) field of view, and (6) scanning. (From new 4-page 
Bulletin 301, Kollmorgen Optical Corp., 30 Church St., 
N.Y. ro 


For this literature circle 512 on inquiry card. 


HORIZONTAL WALL PERISCOPE 























ANGLE OF SCAN a 
ROTATION ANGLE DEG. 


MAGNIFICATION___X 
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SYNCHROS 


from FORD INSTRUMENT 

for 
exfreme accuracy 
in transmitting 
signals 


f 


STANDARD TELESYN SYNCHROS 
are available from Ford 
Instrument in 
Size 1 Size 3 
Size 5 Size 23 


for EARLY DELIVERY 


A pioneer in the field of syn- 

chronous transmission, Ford 

Instrument produces synchros 

of proven precision accuracy. 

¢ Available to meet Mil specs 

¢ In sizes to meet a multitude of 
requirements 


For torque transmission and volt- 
age indication 


FREE a fully illustrated 
technical data bulletin 
gives characteristics and 
specifications. Please 
address Dept. IA. 


~~ 43 
@ FORD INSTRUMENT 
COMPANY 


Division of S:erry Rand Corporation 


31-10 Thomson Ave. 
Long Island City 1, N. Y. 


Ford Instrument’s standard components 


|. |p 


Rate 
Generators Differentials 


A & 


Telesyn 


Resolvers Integrators 


MODEL E-2 


COMPARISON BRIDGE 


for fast, accurate matching and measuring of 
RESISTORS CAPACITORS 


1 ohm to 5 megohms 500 mmfd to 2000 mfd 


INDUCTORS 


3 millihenrys to 10,000 henrys 


Sloping meter face and wide-spaced component clips speed 
production line testing. Foot operated switch* allows two-hand 
roy ol-Igehilolan 

Stable, high-gain, circuit permits the detection of component 
differences amounting to only 1 part in 10,000. Five meter ranges 
Hatohixehi-Melhad-1a-1ala-\-ike| am iy -Pay ato by Pee Ob “lo ale M20 by -Mn 20] [01-0 10] | Meteo) 1-9 

In the design laboratory, or in assembly operations, the E+2 
Comparison Bridge offers accuracy, flexibility, and dependability. 


* EASY TO USE=— 


Ny olalale Mall Molale MM oXolalelaleht litle ME -laulialel es 


* HAND OR FOOT OPERATED — 


*Foot control optional at extra cost. 


* ACCURATE — 


Tolerance 0.1% on 1% scale. 


* LOW COST— 


$185 FOB Houston. 





ote. 


SOUTHWESTERN INDUSTRIAL ELECTRONICS CO. 
INDUSTRIAL INSTRUMENT DIVISION 


P. O. Box 13058 2831 Post Oak Road 











Houston, ‘Texas 


205-55 REPRESENTATIVES THROUGHOUT THE WORLD 


For more information circle 184 on inquiry card 
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New Literature... 











INSTRUMENTS 


and 


AUTOMATION 





For literature use the postage-free order card on page 1373. 


AUTOMATION 


Industrial Program Control. New 
24-page Bulletin 1130 “Program Con- 
trol of Process Variables” describes 
methods and advantages of employing 
automatic, time-conditions control for 
industrial processes and tests.—Min- 
neapolis-Honeywell Regulator Co., In- 
dustrial Div., Phila. 44, Pa. 

Circle 513 on inquiry card. 


Positioning Relay, Transmitter. 
New 4-page Specification Sheet P99-5 
describes maker’s positioning relay 
used to convert any position-type sig- 
nal into a proportional pneumatic sig- 
nal for control purposes.—Bailey Me- 
ter Co., 1050 Ivanhoe Rd., Cleveland 
10, Ohio. 

Circle 514 on inquiry card. 


Process Controllers, Recorders. New 
8-page issue of “Modern Precision” 
(Vol. 15, No. 1) features article on 
“Speedomax” recorders used at the 
Canadian National Research Coun- 
cil; also uses of maker’s “Speedomax”’ 
recorders and process controllers in 
induction heating, power generation, 
waste treatment, etc.—Leeds & 
Northrup Co., 4907 Stenton Ave., Phil- 
adelphia 44, Pa. 

Circle 515 on inquiry card. 


Process Instrumentation. Three new 
2-page Data Sheets 7.0-6, 10.16-20 and 
29.7-3 describes Milton Roy propor- 
tional-feed inhibitor injection system; 
“Wihtol” recording microphotometer; 
and “Deculator” paper-processing in- 
strumentation.—Minneapolis-Honey - 
well Regulator Co., Industrial Div., 
Phila. 44, Pa. 

Circle 516 on inquiry card. 


Cement Control. New 2-page Data 
Sheet 1.1-4 describes control of water 
percentage in wet process cement 
manufacture by use of Bendix Nu- 
clear density gage with “Electronik” 
controller.—Minneapolis- Honeywell 
Regulator Co., Industrial Div., Phila- 
delphia 44, Pa. 

Circle 517 on inquiry card. 


Sequencing Timing Control. New 4- 
page Data Sheet 11.12-1 describes 
maker’s systems for obtaining se- 
quencing timing control.—Minneapo- 
lis-Honeywell Regulator Co., Indus- 
trial Div., Phila. 44, Pa. 

Circle 518 on inquiry card. 


Current Controllers. New 4-page 
Bulletin EB-1 describes maker’s 
“Model EB” current controller, a 
pneumatic-electric transducer which 
provides automatic control of current 
for industrial applications.—Conoflow 
Corp., 2100 Arch St., Philadelphia 3, 
Pa. 

Circle 519 on inquiry card. 

Press Control. New 2-page Bulletin 
PC-2 describes maker’s “Model PCE 
& PCM” press clearance controls that 
automatically detains press action un- 
til punched piece is removed.—Control 
Devices, Inc., 8299 E. Nine Mile Rd., 
Van Dyke, Mich. 

520 on inquiry 
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Monitoring System. New 8-page de- 
scriptive Bulletin 3036A presents il- 
lustrations of maker’s “Omniguard” 
indicating and alarm system for pro- 
tection against excessive temperature 
in critical spots in bearings, gases and 
liquids.—_Thomas A. Edison, Inc., In- 
strument Div., W. Orange, N. J. 

Circle 521 on inquiry card. 


Water System Control. New 4-page 
issue of “Autocon Rambler” (Vol. 7, 
No. 2) describes tankless systems giv- 
ing efficient liquid distribution with- 
out storage tanks.—Automatic Con- 
trol Co., 995 University, Saint Paul 
4, Minn. 

Circle 522 on inquiry card. 


_ Water Plant Control. New 4-page 
issue of “Ratonews” (Vol. 4, No. 4) de- 
scribes emergency portable chlorina- 
tors, homoginizers, flow-rate meters, 
etc., for use in water plants.—Fischer 
& Porter Co., Hatboro, Pa. 


Circle 523 on inquiry card. 


Carrier Signaling System. New 4- 
page Bulletin AF-554 describes mak- 
er’s carrier signaling system for in- 
creasing capacity of signaling com- 
munications lines.—North Electric 
Co., Industrial Div., Galion, Ohio. 

Circle 524 on inquiry card. 


3-Position Indicator. New 4-page 

bulletin describes and illustrates her- 

metically-sealed 3-position indicator 

used as process monitor.—Keystone 

Watch Case & Instrument Div., The 

Riverside Metal Co., Riverside, N. J. 
Circle 525 on inquiry card. 


Beta-ray Control System. New 4- 
page issue of “Nucleonics Views” 
(Vol. 3, No. 2) features article on 
“Reversing Mill Automatically Con- 
trolled at Stanley Works.”—Industrial 
Nucleonics Corp., 1205 Chesapeake 
Ave., Columbus, Ohio. 

Circle 526 on inquiry card. 


Material-handling Equipment. New 
142-page Catalog 555 describes and 
illustrates maker’s vibratory material- 
handling equipment and power tools. 
Includes automatic batching equip- 
ment, bin vibrators, concrete break- 
ers, drills, vibrators, weigh feeders, 
weighing machines, etc.—Syntron Co., 
Homer City, Pa. 

Circle 527 on inquiry card. 


Machine Control. New 4-page illus- 
trated bulletin describes maker’s “SCI 
200” electrical control system for pre- 
determined repeat or non-repeat ma- 
chine cycle.—Security Controls, Inc., 
255 Franklin St., Buffalo 2, N. Y. 

Circle 528 on inquiry card. 


Photoelectric Control. New 4-page 
bulletin describes maker’s “Registron” 
which automatically controls cutoff 
and color register on high speed, web- 
fed presses and other rotary printing 
equipment.—Champlain Co., Inc., 88 
Llewellyn Ave., Bloomfield, N. J. 

Circle 529 on inquiry card. 


Exhibit Display Moving. New 12- 
page brochure “Display Moving Serv- 











ice” describes methods of moving ex- 
hibit displays and high-value products 
with minimum crating.—North Amer- 
ican Van Lines, Inc., Exhibit Display 
Dept., Fort Wayne 1, Ind. 


Circle 530 on inquiry card. 


VALVES a ol 


Control-valves Handbook. New 
page Catalog 305 describes, illustrates 
and presents specifications of maker’s 
standard and special control valves 
and auxiliary equipment. Includes 
handbook-type appendix on valve 
principles—C,, rangeability, etc.—Ma- 
son-Neilan Regulator Co., 1190 Adams 
St., Boston 24, Mass. 

Circle 531 on inquiry card. 


Solenoid Valves. New 20-page cata- 
log illustrates and describes maker’s 
line of electrically controlled magnetic 
valves for water, oil, brine, air, sol- 
vents, gas and steam.—Magnatrol 
Valve Corp., 67 Fifth Ave., Haw- 
thorne, N. J. 


72 


532 on inquiry card. 


Control Valves. New 42-page 1955 
Catalog 608-179 presents specifica- 
tions of maker’s large line of indus- 
trial valves—magnetic gas_ valves, 
proportioning control gas valves, gas 
fuel governors, magnetic valves, etc. 
—General Controls, 801 Allen Ave., 
Glendale 1, Calif. 

Circle 533 on 


nquiry cara. 


Solenoid Valve. New 2-page Bulle- 
tin V5001 presents applications and 
developments of maker’s two-way 
midget packless valves.—Automatic 
Switch Co., 391 Lakeside Ave., Or- 
ange, N. J. 

Circle 534 on inquiry card 


Reducing Valve. New 4-page Bulle- 
tin S-731 describes maker’s “Type 
345” high-pressure reducing and reg- 
ulating valve for hydraulic presses, 
hydraulic systems die-mold apparatus, 
ete.—A. W. Cash Co., P. O. Box 551, 
Decatur, IIl. 

Circle 535 on inquiry card. 


Valve Positioner. New 2-page Bul- 
letin F 5991-1 describes maker’s 
“Throttltrol” automatic valve _posi- 
tioner used with any control instru- 
ment having a high and low contact 
with a neutral position.—Barber-Col- 
man Co., Wheelco Instruments Div., 
Rockford, Il. 

Circle 536 on inquiry card 


SYNCHROS, 
MOTORS 


Synchros, Resolvers. New 16-page 
Bulletin 362 presents specifications 
and characteristics of maker’s syn- 
chros, servo motors, resolvers, tools 
and adapters.—Norden-Ketay Corp., 
555 Broadway, New York 12, N. Y. 

Circle 537 on inquiry card. 





Motors. New 4-page bulletin pre- 
sents diagrams on maker’s basic mo- 



















tor frame designs.—Air-Marine Mo- 
tors, Inc., 369 Bayview Ave., Amity- 
FANIQ; A. ey DN Be 


Circle 538 on inquiry card. 















Gear Motors. New 4-page bulletin | 
presents data on maker’s gear train- | 
control motor combinations includes 

complete list of gear ratios available | 
for sizes 9, 11, 15, and 18 control mo- | 
tors.—Transicoil Corp., Worcester, 
Montgomery County, Pa. | 


Circle 539 on inquiry card. 


TEMPERATURE 


Thermal Controls. New 52-page 
Catalog 400 describes proper applica- 
tions of maker’s “Thermoswitch” 
thermostats for heat control prob- 
lems.—Fenwal, Inc., Ashland, Mass. 

Circle 540 on inquiry card. 





















Temperature Control. New set of 2- 
and 4-page bulletins describe maker’s 
electric temperature control, detection 
and indicating devices; aircraft gas 
turbine thermocouples; dynamic de- 
tectors; “Series 20000” liquid-filled | 
snap-action “Thermoswitch” units; | 
“Series 511” remote-bulb temperature 

| 
} 









THREE RING 
PERFORMERS 














centrol; “Series 540 and 560” temper- 
ature indicating controllers; and mid- 
get “Thermoswitch” controls.—Fen- 
wal, Inc., Ashland, Mass. 

Circle 541 on inquiry card | 



















... the O-ring stem seal is 
one of the special features 
that make Hoke valves star 

performers in the fluid 
control field. Hoke needle, 
toggle and metering valves 
are designed with Hycar® 
O-rings because of this 
kind of performance: 















Temperature Control. New 8-page | 
Data Sheet 5.1-4 describes application 
of maker’s instrumentation for tem- 
perature control of various types of 

plating tanks.—Minneapolis-Honey- | 

well Regulator Co., Phila. 44, Pa. 
Circle 542 on inquiry card. 


















... they seal leak-tight 

(these valves will pass high 
vacuum tests right off the 
production line!)..: they 

stay leak-tight, you can 
forget about periodic packing 
adjustments...and they offer 
finger-tip control with no 
packing friction or binding. 





Thermocouple Circuit Checker. New 
8-page Catalog R-22 describes maker’s 
“Restorer” device for detecting faults 
and correcting inaccurate tempera- 
ture readings in t.c. systems.—Peer- 
less Electric Co., 1401 W. Market St., 
Warren, Ohio. 

Circle 543 on inquiry card. 


























































Thermocouple Potentiometer. New 
2-page illustrated Bulletin 270-45 de- 
scribes maker’s “Model 2745” portable 
precision thermocouple potentiometer 
readable to + 0.001 mv.—Rubicon 
Co., Ridge Ave. at 35th St., Philadel- 
phia 32, Pa. 

Circle 544 on inquiry card. 













Hoke pioneered the O-ring 
in small valve applications 
and you'll benefit from 
this engineering leader- 
ship in using Hoke valves 
on your test equipment, 
in the laboratory or for 
instrument air lines. 



















Combustion Control Systems. New 
4-page bulletin describes maker’s au- 
tomatic valves, controllers, governors, 
regulators, for pressure, temperature, 
process and combustion control.— 
A. W. Cash Co., P. O. Box 551, Deca- 
tur, Ill. | 

Circle 545 on inquiry card. | 
























May we send you catalog 
information on these three 
ring* performers? 





Fire Detector. New 8-page Bulle- *\O-rings, that is) 
tin 31-i-31 describes maker’s “Fireye 
FD-10A and FD-20” infrared-sensi- | 
tive fire-detection systems.—Electron- | 
ics Corp. of America, 77 Broadway, | 
Cambridge 42, Mass. | 
Circle 546 on inquiry card. | 






Temperature Indicator. New 2-page 
bulletin describes maker’s “Model 33A 
Temp-Tell” for measuring tempera- 
ture in bulk grain or other materials 

in storage.—Tel-Tronics Products, 
Inec., 125 Keel Ave., Memphis, Tenn. 
Circle 547 on 


nquiry card. 


Temperature Controller. New 2- 
page Bulletin JE-1 describes maker’s | 


























cle 185 on inquiry card. 
Pe , ; Seam 1269 
August 1955—IJnstruments & {utomation—Page 1357 


ormation cir 











some people 
told us.... 


TE CANT 
BE: MK 


Yes, there were many old-timers 
who told us we would lose our 
shirts when we went into the an- 
nunciator alarm business two years 
ago. 

They had good reasons . . . “too 
specialized a field”, “deeply en- 
trenched competition” . these, 
and many others. 


We listened and went ahead with 
our plans. Why? Because we were 
confident that our Scam-designed 
annunciators had so much more to 
offer—in the way of interchange- 
ability, multiple usefulness and 
rock-bottom economy through 
standardization—that industry 
would “make room” for us. 


Happily for us, we were right! Our 
basic Scam design met with almost 
immediate acceptance. We are en- 
tering our third year with an ex- 
panded line of annunciators to 
meet every requirement—each with 
basic advantages that are exclusive- 
ly Scam’s. 

Scam annunciators are in use to- 
day in petroleum, power, chemical, 
steel and Atomic Energy plants. 


Our sales engineering organiza- 
tion is nationwide. There are Scam 
representatives in Chicago, New 
York, Philadelphia, Boston, Buf- 
falo, Pittsburgh, Cleveland, At- 
lanta, Los Angeles, San Francisco, 
Seattle, Houston, St. Louis, Kan- 


sas City, Cincinnati, Detroit and 
Canada. 
They said, “It Can’t Be Done”, yet 


we are entering our third year with 
the largest backlog in our history 
—and with the stimulating knowl- 
edge that there’s always room for 
a new product in a competitive 
field if it can contribute something 
new in features and performance. 


SCAM INSTRUMENT 
CORPORATION 
CHICAGO 18, ILLINOIS 


For more information cicle 186 on inquiry card. 
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NEW LITERATURE 





“Series JE” portable temperature con- 
troller.—West Instrument Corp., 525 
No. Noble St., Chicago 22, IIl. 


Circle 548 on inquiry card. 


Thermostat Metal. New 82-page 
loose-leaf bound illustrated Booklet 
PR 750 presents description, appli- 
cations and production of maker’s 
“Truflex” thermostat metal.—Metal & 
Controls Corp., General Plate Div., 
Attleboro, Mass. 

Circle 549 on inquiry card. 


Thermostats. New 6-page bulletin 
presents specifications of maker’s 
“Models PD-S, PD and KF” miniature 
hermetically-sealed thermostats.— 
Chatham Controls Corp., 110 Summit 
Ave., Chatham, N. J. 


Circle 550 on inquiry card. 


Pyrometer. New 4-page bulletin de- 
scribes maker’s “Pyruni” radiation 
pyrometer with ranges from 200 to 
7000°F.—Victor George Herman, 311 
W. 97 St., New York 25, N. Y. 


Circle 551 on inquiry card. 


Paper Thermometers. Two new 6- 
page leafiets describe maker’s ‘“‘Ther- 
mopaper” paper thermometers and 
“Thermotube” sealed-in-glass paper 
thermometer.—Paper Thermometer 
Co., 10 Stagg Drive, Natick, Mass. 

Circle 552 on inquiry card. 


Environmental Testing Facilities. 
New 4-page brochure describes mak- 
er’s services and facilities for environ- 
mental testing. Includes tables of pa- 
rameters measured, range and accu- 
of measurement.—American 


racy 
Electronic Laboratories, Inc., 641 
Arch St., Phila. 6, Pa. 


Circle 553 on inquiry card. 





PRESSURE, 2 
LEVEL | 








Aik 


Pressure Instruments, Valves. New 
16-page Bulletin G-100 presents mak- 
er’s extensive line of barometers, ma- 
nometers, instrument test chambers, 
turn tables, tachometer testers, needle 


valves, etc.—Ideal-Aerosmith, Inc., 
12909 §S. Cerise Ave., Hawthorne, 
Calif. 

Circle 554 on inquiry card. 


Pressure Load. New 2- and 4-page 
Bulletins PG-4 describe maker’s me- 
chanical pressure gage for measuring 
mechanical pressures or compressive 
loads—W. C. Dillon & Co., Ince., 
14620 Keswick St., Van Nuys, Calif. 

Circle 555 on inquiry card. 


Rupture Dises. New 2-page Bulletin 
552 describes maker’s rupture-disc 
assemblies “Type 552” containing a 








Answers to I|.Q. Quiz 
on page 1342 


l—c 5.—b 9.—b 
2.—d 6.—d 10.—d 
3.—d 7.—a 
4.—d 8.—a 



























for 







PRECISE 
CONTROL: 






for 









PN pee) VY Wale 
CONTROL: 
equip your 
production 

lines with 





fast, 
rugged, 
reliable, 
PRE-SET COUNTER- 
CONTROLLERS 





features: 
>>> 


Count items, events or units of 
process flow up to any pre- 
selected number 


Visually display the progress of 
every count 


>>> 


Provide electrical control of any 
external function when pre-set 
count is reached 


>>> 


Handle continuous or random 


counts 


>>> 


Various counting rates available, 
up to maximum of 20,000 counts 
per second, according to model 


>r> 


Available in single or dual pre- 
set types for control at one or 
at both of two chosen quantities 


>>> 


Manual or automatic re-cycling 


>>> 


A wide range of models, both pre-set 
and totalizing, are available through 
unique unitized design. Models are de- 
scribed in the new Industrial Count 
Systems Bulletin - write 


and Control 
for your copy. 


ATOMIC He Coe 


CAMBRIDGE 39, MASSACHUSETTS, U. S$ A. 





For more information circle 187 on inquiry card. 


1c lie tac lala 





ie 





laminated frangible element set to 
burst at predetermined pressure.— 
Henry Valve Co., 3215 North Avenue, 
Melrose Park, IIl. 

Circle 556 on inquiry card. 

Tank Gages. New 8-page Bulletin 
6004 describes maker’s line of remote- 
reading liquid depth gages.—Liqui- 
depth Indicators, Inc., 43-22 Tenth St., 
Long Island City 1, N. Y. 

rcle 557 on inquiry card. 


FLOW 





Electronic Flowmeters. New 12- 
page Booklet 55-1074-222 describes 
maker’s electronic flowmeters for 
measuring differential pressures, liq- 
uid level, temperatures, and pressures. 
Includes principles and models.—Hays 
Corp., Michigan City, Ind. 

Circle 558 on inquiry card. 


Orifice Plates. New 4-page _ illus- 
trated Bulletin 54-C describes maker’s 
orifice plates. Includes price list.—In- 
dustrial Instrument Corp., Odessa, 


‘Dex. 
Circle 559 on inquiry card. 


Purge Meter. New 2-page _ illus- 
trated Bulletin 135 describes maker’s 
“Sho-Rate 50” purge meter for meter- 
ing small flow of liquids or gases.— 
Brooks Rotameter Co., Lansdale, Pa. 

Circle 560 on inquiry card. 


Differential-pressure Transmitter. 
New 8-page Bulletin 1102 describes 
maker’s “H/P” differential-pressure 
transmitter. Using Barton flowmeter 
and Moore Transmitter.—Moore Prod- 
ucts Co., H & Lycoming Sts., Phila. 
2a;. Ps; 


Circle 561 on inquiry card, 


Liquid Metering. New 16-page leaf- 
let pictures and describes maker’s 
“Smithway PM-2” meter, inventory 
controller, “Model S” meters, high- 
pressure meters, “APM-2” meter, etc. 
—A. O. Smith Corp., 5715 Smithway 
St., Los Angeles 22, Calif. 

Circle 562 on inquiry card. 


Controlled-volume Pumps. New 4- 
page Bulletin H20-1 describes maker’s 
“Model H20” controlled-volume pump 
for accurate chemical feed at low cost. 
—Milton Roy Co., 1300 E. Mermaid 
Lane, Philadelphia 18, Pa. 


Circle 563 on inquiry card. 


Velocity Profile Technique.—New 
100-page booklet is WADC Technical 
Report 54-100 on “Boundary Layer 
Radioactive Tracer Technique” for 
measurement of velocity profiles in 
flowing fluids—Wright Air Develop- 
ment Center, Air Research and Devel- 
opment Command, United States Air 
Force, Wright-Patterson AFB, Ohio. 

Circle 564 on inquiry card. 


RECORDING 





Oscillographs. New 16-page issue of 
CEC Recordings (Vol. 9, No. 3) fea- 
tures article on “CEC Oscillograph 
Solves Plane Breakup Mystery.” 
Other articles show uses for mass 
spectrometers, leak detectors and 
principles of strain gages.—Consoli- 
dated Engineering Corp., 300 N. Sier- 
ra Madre Villa, Pasadena 15, Calif. 


Circle 565 on inquiry card. 








INTERESTED IN TEMPERATURE 
MONITORING SYSTEMS? 











ABOVE — Custom-designed panel for 
monitoring temperatures from 128 ther- 
mocouples in four catalyst reactors. 
Jack connectors at each light permit the 
checking of any station with a single 
self-balancing indicator. 


RIGHT — Rear view of above panel, 
showing stepping switches, sequencing 
relays, banks of signal memory relays 
and thermocouple connection strips. 








' Thermo Electric 
News Announcements 


DON'T MISS THE ISA SHOW IN 
LOS ANGELES— 
SEPTEMBER 12th TO 16th!! 
WE WILL BE IN 
BOOTH 404-405, 
DISPLAYING THESE ITEMS: 


TEMPERATURE MONITORING SYSTEMS 
TEMPERATURE CONTROLLERS 
INDICATING RECORDERS 
SELF-BALANCING INDICATORS 
MANUAL-BALANCE INDICATORS 
RECORDING CONTROLLERS 
THERMOCOUPLES 
THERMOCOUPLE WIRES 
THERMOCOUPLE EXTENSION WIRES 
Ge Lisett) a7 a8) 
QUICK-COUPLING CONNECTORS 
PY@@ 3510) 1/3) 

ond 


"CERAMO" .... our latest high 
temperature, metal-clad, ceramic 
thermocouple wire 


We have openings for: qualified: 
“sales -engineers. and design engi- 
“neers with electro-mechanical or in- 

strument experience. Include résumé 

with letter of application. Salary 
commensurate with experience. 











FUNCTION-—Thermo Electric Temperature Moni- 
toring Systems signal dangerous temperatures (or 
other conditions) at any one of up to several hun- 
dred points. Employing resistance bulbs or thermo- 
couples, these systems contain a minimum number 
of components—guaranteed by a single supplier 
—Thermo Electric Co. 


OPERATION — Each sensing element is con- 
nected ot a sequence-stepping switch, controlled 
by an impulse timer, which steps from contact to 
contact and transmits the signals to a master 
measuring unit. A visual-audible warning system 
for each element positively indicates the existing 
condition. 


TYPICAL APPLICATIONS — 


FURNACES 

PUMPING STATIONS 

POWER PLANTS 

MULTI-ZONE OVENS 

ATOMIC PILES 

WET-TANK PROCESSES 
PROCESS LINES 

CATALYST BEDS 

FOOD & CHEMICAL STORAGES 
FLOUR BINS 

GRAIN ELEVATORS 

SYNTHETIC FIBER-SPINNING POTS 
PLASTIC MOLDERS 

AIR CONDITIONING SYSTEMS 


If you are interested in any of the prod- 
ucts shown here, we should be happy 
to send you descriptive literature. 


Thermo Electric @, duc 


SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 
For more information circle 188 on inquiry card. 
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e send for 
| catalog 


KARN - CHEMICAL - EQUIPMENT - COMPANY 
518 DICKSON AVENUE - PITTSBURGH 2, PA. 











AMTHOR 


TENSILE STRENGTH 


TESTERS 














type 274 


for VERY LIGHT MATERIALS 
Horizontal type—Bench Model 


Various ranges up to maximum of 25 Ibs. 


With or without elongation indicator. 


Write for New Catalogue 


AMTHOR 
TESTING INSTRUMENT CO., INC. 
45 Van Sinderen Ave., Brooklyn, N. Y. 








ENGRAVING 


MACHINES 
FLOOR 
and 
BENCH 
MODELS 


Highly efficient precision machines 
for engraving steel, other metals and 





plastics. 


You're always safe in 
buying PREIS-PANTO 
Engraving Machines and 
Accessories. Several 
models available for 2 
and 3 Dimensional En- 


graving. 


Write for catalog and prices 


TRADE MARK 








PANTS 








H. P. PREIS Engraving Machine Co. 
Hillside, N. J. 


661 U. S. Highway 22 
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eemetmtacebestar] tor taeda eon eT 


NEW LITERATURE 


Oscillographs, Wattmeters, Amme- 
ters. New 8-page issue of “Right 
Angle” (Vol. 2, No. 4) features ar- 
ticle on “Design of Electronic AC 
Wattmeter and RMS Volt/Ammeter,” 
and describes various uses of maker’s 
recording oscillographs.—Sanborn Co., 
Industrial Div., Cambridge 39, Mass. 

Circle 566 on inquiry card 





Data Displays. New 16-page issue 
of “Experimenter” (Vol. 29, No. 11) 
features article on “A New System 
for Automatic Data Display” com- 
prising sweep drive for display of 
amplitude-frequency data.—General 
Radio Co., 275 Massachusetts Ave., 
Cambridge 39, Mass. 

Cir e 567 on nquiry ra. 


Drafting. New 36-page booklet 
“Simplified Drafting” pictures and 
describes methods for simplifying 
drafting.—American Machine & Foun- 
dry Co., 11 Bruce Place, Greenwich, 
Conn. 

Circle 568 on inquiry card. 


Emergency Chart Drive. New 4- 
page Bulletin 100 describes maker’s 
spring-driven “Fail-Safe” chart drive 
that starts immediately upon power 
failure.—Duplex Clock Co., Inc., 226 
Mill St., Waterbury, Conn. 

Circle 569 on inquiry card. 


COMPUTERS 























Computers, Recorders. New 12-page 
catalog presents specifications of 
maker’s 6-channel recorder, d-c ana- 
log computer, AM-FM electronic mul- 
tiplier and 6-channel electronic func- 
tion generator.—Mid-Century Instru- 
matic Corp., 611 Broadway, New York 
hie lief 

> 570 on inquiry 


Computer Newsletter. New 6-page 
“Rea-Letter #1” presents a_ brief 
progress report on maker’s recent de- 
velopments in automatic control and 
data processing fields.—J. B. Rea Co., 
1723 Cloverfield Blvd., Santa Monica, 
Calif. 

Circle 571 on inquiry card 

Code Converter. New 4-page illus- 
trated bulletin describes maker’s 
“Trak” code converter for conversion 
of code signals to printed page copy. 
—CGS Laboratories, Inc., 391 Lud- 
low St., Stamford, Conn. 

Circle 572 on inquiry card 


Standard Deviation Computer. New 
2-page data sheet describes maker’s 
“Model 6055” standard-deviation ana- 
log computer for computing integral 
of the square or mean square of an 
a-c or d-c input voltage.——Cedar En- 
gineering, Inc., 5806 W. 36th St., Min- 
neapolis 16, Minn. 

Circle 573 on inquiry card. 


COUNTING = (0880) 


Counters. New 4-page Bulletin 212.7 
describes and illustrates “Sodeco” 
line of 4-digit and 5-digit electro-mag- 
netic impulse counters.—Landis & 
Gyr, Inc., 45 West 45th St., New York 
36, N. Y 

Circle 574 on inquiry card 








Counters. New 12-page booklet il- 
lustrates maker’s electric pulse-actu- 
ated counter with remote electrical 
indication of totalized pulse inputs.— 
Nemeth, Inc., 2223 So. Carmelina 
Ave., Los Angeles 64, Calif. 

Circle 575 on inquiry card. 


Load Counters. New 2-page Bulle- 
tin L-2 describes maker’s “Model L” 
load counter for counting load strokes 
produced by mechanical presses, 
shearing and cut-off machines, etc. 
Control Devices, Inc., 8299 E. Nine 
Mile Rd., Van Dyke, Mich. 

Circle 576 on inquiry card 





Magnetic Counter. New 2-page bul- 
letins describe maker’s “Model MC- 
504 SZL” magnetic counter; control 
counters “PC-500 and CC-500” for 
visual and electrical indication of 
shaft rotation; and “Lite-Gage LG- 
402” for controlling lamp exposures. 
—Photocon Research Products, 421 
N. Foothill Blvd., Pasadena 8, Calif. 

Circle 577 on inquiry card. 


SPEED 


Recording Tachometer. New 2-page 
Bulletin 55 describes maker’s “Type 
317” indicating and recording tachom- 
eter for recording operation of the 
machine on which it is installed.— 
Amthor Testing Instrument Co., Inc., 
45-53 Van Sinderen Ave., Brooklyn 
qT, MY. 

Circle 578 on inquiry card. 


Speed Indicator. New 2-page Bulle- 
tin 791 describes maker’s “Standco” 
direct reading surface-speed indicator 
for yards-per-minute indication of 
moving conveyor belts, ete.-—Herman 
H. Sticht Co., Inc., 27 Park Place, New 
York 7,.N. Y. 


Circle 579 on inquiry card. 


Control Tachometer. New 2-page 
descriptive Bulletin 793 illustrates 
maker’s “Model SA-6” alarm contact 
tachometer for controlling machine 
speeds and actuating equipment 
through relays, ete.—Herman H. 
Sticht Co., Inc., 27 Park Place, New 
York, N; ¥ 

Circle 580 on inquiry card. 


Tachometers. New 4-page Bulletin 
describes maker’s centrifugal hand 
tachometers for accurate measurement 
of rotary and surface speeds.—Boulin 
Instrument Corp., 65 Madison Ave., 
New York 16, N. Y. 

Circle 581 on inquiry card. 


GAGING 





Ultrasonic Gage. New 2-page bulle- 
tin describes maker’s “Echoscope” 
electronic metal-flaw detector, thick- 
ness gage, and fluid level indicator.— 
Curtiss-Wright Corp., Caldwell, N. J. 


Circle 582 on inquiry card. 


Beta Gaging. New 2-page bulletin 
describes and illustrates maker’s beta 
gage for measuring weight-per-unit- 
area or thickness of sheet or strip 
without physical contact.—Curtiss- 
Wright Corp., Electronics Div., Carl- 
stadt, N. J. 

Circle 583 on inquiry card. 








EAGLE 
CYCL-FLEX reset timer 






for 
machine 
control 
panels 





seine 
: eS 
. 
Ph 


Insures dependable operation and 
simplified control circuits 


Designed with a sealed dial that covers the elapsed time 
indicator, the Cycl-Flex Timer permits direct mounting to 
machine panels that are exposed to oil and dust. Timer 
switches control four load circuits. Interlocking contacts pro- 
vided without the use of auxiliary relays. Synchronous motor 


drive insures accurate timing. 


The Cycl-Flex is one of the Eagle family of 


timers designed to fit into every industrial 





time control need. Eagle sales engineers, 


located in 30 principal cities, will analyze f os f 
Os, 


oP ute ee ; aoc =f | 
your timing applications without obligation. §=~=@-~— /) 


FREE AUTOMATION BOOKLET 
MAIL COUPON TODAY! 


Eagle Signal Corporation 

Industrial Division, Dept. 1A-855 

Moline, Illinois 

Please send Bulletin 120 containing complete data on the 
Cycl-Flex Reset Timer and free automation booklet, “*See 
What Timing Can Do for You.” 


NAME AND TITLE 


COMPANY 
ADDRESS 





city ZONE STATE 


For more information circle 192 on inquiry card. 
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alwacill 


General Purpose 
Digital Computer 


LOW-PRICED 
FULLY AUTOMATIC 


THE ALWAC III performs scientific, engineering 
and business calculations at electronic speed, efficiently and eco- 
nomically. Purchase price of the basic system includes 4096 word 
magnetic drum digital computer, automatic typewriter, paper 
tape reader, tape punch and control panel. Alphanumeric punched 
card converter and magnetic tape storage are also available. Instal- 
lation, training in programming and maintenance and complete 
maintenance for 90 days are provided. Equipment may be leased 


with option to buy. 


Write today for the new ALWAC III illustrated brochure. 


LOGISTICS RESEARCH 


INC. 


Redondo Beach, Calif. 





For more information circle 193 on inquiry card. 











“STANDCO" 


VIBRATING REED 
FREQUENCY METERS 


ACCURACY +.5% 
RUGGED—DEPENDABLE 


Normal Frequencies: 
25, 50, 60 or 400 cycles 
Special Ranges: 
from 15-1500 cycles 
AVAILABLE IN FOLLOWING TYPES: 
PANEL MOUNTING: 3!/," flush bakelite, 
metal or hermetically sealed cases 
Meet ali MIL specs. 
SWITCHBOARD MOUNTING: 7!/," round 
surface, or 4!/2" square semi-flush cases 
PORTABLES: In large or small cases 
Write for Bulletin 805 


HERMAN H. STICHT CO., INC. 


27 PARK PLACE NEW YORK, N.Y, 








For more information circle 194 on inquiry card. 





ROYSON 
IDENTICHART 


Prints 
identifying number 
or time and date on 
chart from remote contact. 
Write for free descriptive 
literature. 


a 
Designers & Builders of 
Special Instruments & 
Electro-Mechanical 
Devices 
s 
Segmental Recorders 
ae 
Multi-Channel Recorders 
o 
Special X-Y Recorders 
e 
Modifications to 
Standard 
Equipment 
e 


ROYSON ENGINEERING 
99 N. PENN STREET 
Hatboro, Pennsylvania 


For more information circle 195 on inquiry card. 
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NEW LITERATURE 


Gage Blocks. New 8-page illustrated 
catalog presents specifications and 
prices of maker’s line of chromium- 
plated gage blocks.—Ellstrom Stand- 
ards Div., Dearborn Gage Co., 22038 
Beech St., Dearborn, Mich. 


Circle 584 on inquiry card. 





Plug Gages. New 4-page folder de- 
scribes and illustrates maker’s line of 
“Taperlock, Trilock” and wire type 
cylindrical plug gages and thread 
plug gages.—Sossner Tap & Tool 
Corp., Lynbrook, N. Y. 

Circle 585 on inquiry card. 


Snap Gages. New 12-page Brochure 
585 describes and illustrates maker’s 
roll thread snap gages for checking 
threads.—Pratt & Whitney Div., W. 
Hartford 1, Conn. 


Circle 586 on inquiry card. 


Gage Inspection Facility. New 16- 
page booklet describes Size Control 
Co.’s new affiliate—The Midwest Gage 
Laboratory.—Size Control Co., 2500 
W. Washington Blvd., Chicago 12, Ill. 

Circle 587 on inquiry card. 


RADIOACTIVITY 





Scintillators. New 20-page booklet 
is “64 Questions and Answers on 
Geiger Counters and Scintillators.”— 
Precision Radiation Instruments, Inc., 
4223 W. Jefferson Blvd., Los Angeles 
16, Calif. 


Circle 588 on inquiry card. 


Nuclear Radiation Consultants. New 
4-page bulletin “Improved Manufac- 
turing and Processing Through Nuc- 
lear Radiation” describes engineering 
and consultation services in nuclear 
field—Radioactive Products, Ince., 
2421 Wolcott, Ferndale 20, Mich. 

Circle 589 on inquiry card. 

Scintillation Counters. New 8-page 
bulletin describes and illustrates mak- 
er’s portable geiger counters and scin- 
tillation counters for uranium pros- 
pecting—Nuclear Measurements 
Corp., 2460 N. Arlington Ave., Indi- 
anapolis 18, Ind. 

Circle 590 on inquiry card. 





Scintillation Counter. New 2-page 
illustrated bulletin describes maker’s 
“Percentometer” portable scintillation 
counter for locating uranium and for 
radioassays.—Radiac Co., Ine., 489 
Fifth Ave., New York 17, N. Y. 


Circle 591 on inquiry card. 


ae 
OPTICAL \ 
we 


Phototubes. New 58-page catalog 
describes theory, principles, circuits 
and types of maker’s multiplier photo- 
tubes and discusses performance in 
various applications. Price: $1.00.— 

llen B. Du Mont Labs., Ine.,. 760 
Bloomfield Ave., Clifton, N. J. 


Circle 592 on inquiry card. 


Micro Manipulator. New 10-page 
bulletin describes and illustrates - 
er’s micro manipulator for use in bi- 
ology, medicine, metal research, etc. 
—E. Leitz, Inc., 468 Fourth Ave., New 
York 16, N. Y. 


Circle 593 on inquiry card. 


Color-dot. Alignment. New 2-page 
bulletin pictures and describes mak- 
er’s color TV “Tubescope” for align- 
ment of color dot pattern.—Edmund 
Scientific Corp., Barrington, N. J. 

Circle 594 on inquiry card. 


Photographic Equipment. New 10- 
page leaflet describes maker’s “Model 
4000 Rapromatic” for producing, proc- 
essing and projecting (all in one port- 
able unit) high-definition pictures.— 
Kenyon Instrument Co., 1345 New 
binge Ave., Huntington Station, L. L., 


Circle 595 on inquiry card. 


Ultraviolet Light. New 4-page fold- 
er describes and illustrates maker’s 
“Model LR” ultraviolet source unit 
and basic uses in paper and cellulose 
industry, medicine, leather and tan- 
ning, drugs and food products, etc.— 
Sela Electronics Co., 128 W. 48th St., 
New York City, N. Y. 


Circle 596 on inquiry card. 


pH 
pH Indicators. New 4-page Data 
Sheet E-96(2) describes maker’s a-c 
operated pH indicator for pH and 
redox work.—Leeds & Northrup Co., 
4934 Stenton Ave., Phila. 44, Pa. 
Circle 597 on inquiry card. 


pH Meter. New 4-page Bulletin 911 
describes maker’s “Research Model’ 
pH meter for pH and millivolt meas- 
urements.—Cambridge Instrument 
Co., Inc., 3732 Grand Central Termi- 
nal, New York, N. Y. 


Circle 598 on inquiry card. 


pH Adapter. New 2-page Bulletin 
120 describes maker’s “Swing-Arm” 
adapter for maker’s pH meters for 
measuring small liquid volumes with 
fragile electrode tips in tiny beakers. 
—Photovolt Corp., 95 Madison Ave., 
New York 16, N. Y. 

Circle 599 on inquiry card. 


ANALYTICAL 


Rheology. New 16-page booklet is 
article on “Rheology in Paper Coat- 
-ilaaaateaata Corp., Pittsburgh 30, 

a. 


Circle 690 on inquiry card. 


Viscometer. New 12-page bulletin 
describes and illustrates maker’s cone 
and plate rotational viscometer used 
for viscosity measurements in process 
control.—Ferranti Electric, Inc., 30 
— Plaza, New York 20, 


Circle 601 on inquiry card. 


Spectrophotometer. New 4-page 
Bulletin 410 describes maker’s “Model 
IR-2A” automatic infrared spectro- 
photometer.—Beckman Div., Beckman 
Instruments, Inc., Fullerton, Calif. 

Circle 602 on inquiry card. 


— 

Tin-content Indicators. New 2-page 
Bulletin F5609-3 describes maker’s 
portable tin-content indicators for de- 
termining ratio of lead and tin in 
solder.—Barber-Colman Co., Wheelco 
Instruments Div., Rockford, IIl. 

Circle 603 on inquiry card. 


Purge Meter. New 2-page Bulletin 
135 describes maker’s Sho-Rate “50” 
purge meter for metering small flows 
of gases or liquids——Brooks Rotam- 
eter Co., Lansdale, Pa. 

Circle 604 on inquiry card. 





NOW- Available for 


t 














VAREC 


ia, 2900: 


AUTOMATIC TANK GAUGE 














Service in working pressures to 300 p.s.i.g. is offered by the 
new VAREC Figure 2500C Automatic Tank Gauge. It’s a high 
pressure model of the successful WAREC Figure 2500 Series, 
equipped with the Neg’ator motor, which eliminates use of counter- 
weight and simplifies installation. This series has been tested by 
3 years of service in the Petroleum and Chemical fields, after 
2 years of experimental and development work. 

An important part of this new model is the magnetic drive, 
which requires no packing gland or mechanical seal on rotating 
shaft. The use of stainless steel ball bearing construction through- 
out provides a combination that reduces friction to a minimum. 

Liquid level indication on a mechanical counter and dial for 
convenient, easy reading. Components are enclosed in a separate 
compartment to keep tank vapors from fogging dial. Operation 
checker is standard equipment. 

Like the low pressure series Figure 2500 gauges, addition of 
remote gauger transmitter or control de- 
vices is a simple field installation, It is not 
necessary to remove the gauge head or 
disturb the original installation in any way. 


VAPOR RECOVERY SYSTEMS COMPANY 
2820 North Alameda Street 
Compton 1, California 
Cable address: VAREC COMPTON Calif. (U.S.A.) All Codes 
For more information circle 196 on inquiry card. 
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Weighing 
Systems 


by 
Pneumatic 
Force Balance 








PROVIDE AUTOMATION FOR THE CONTINUOUS 
OR BATCH PROCESS. 


A complete line of weight transmitters in single and multiple dia- 
phragm construction with load capacities up to 23,000 pounds per 
diaphragm. Pneumatic tare balance for any portion of the total load 
on all models. All moving parts are enclosed totally. Complete weigh- 
ing systems designed to your requirements. 


WRITE FOR CATALOG 


JOHN R. MONSELL COMPANY 
Glassboro, N. J. 








For more information circ 





MEGOHMER 


INSULATION TESTERS 


GENERATOR TYPES 


MINOR—Dwarf Size 
500V, 50 Megohrns 


MAJOR—Small Size 
Constant Voltage 500V 
Megohm & Ohm Scales 


STANDARD—Heavy Duty 


500/1000V 
up to 2000 Megs. 


BATTERY VIBRATOR 
TYPES 


NON-CRANKING 


MODEL B-6—0-200 Megs. 
2000 Ohms, AC-DC 
Voits 
MODEL B-7—20/200 Megs 
200/20,000 Ohms. 


PLUG IN TYPE 


MODEL P-I for 
PRODUCTION TESTING 
11SV AC line operated 
500/1000V 
100/1000/2000 Megohms 


ELECTRONIC TYPE 


20,000,000 Megohms 


MODEL 29A with I! ranges 
Range 300,000 to 
20,000,000 megohms 

Test Potentials 
85V/500V 


HERMAN H.STICHT CO., INC. 
27 PARK PLACE, NEW YORK 7, N.Y. | 


For more infort cle 198 on inquiry card. 


Page 1354—IJnstruments & Automation 


Molded 


BLACK NYLON ~ 
SCREWS and 
NUTS 


Insulate and fasten without 
bushings, washers, etc. 
In stock 6-32, 8-32, 10-32 


BLACK 
NYLON 


ey 
NyGrip 
Cable Clips 


Light-weight non-conducting 
support for wiring, tubing, etc. 
In stock Ms” to 112” dia. 


Free Samples... Write 
WECKESSER CO. 


5258 N. Avondale Avenue © Chicago 30, Illinois 


For more information circle 199 on inquiry card. 
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LABORATORY 


Lab Circulator. New 4-page bro- 
chure includes description, diagram, 
and price data on maker’s constant- 
temperature circulator.—Bronwill 
Scientific, Inc., P. O. Box 127, 131 
Gould St., Rochester 10, N. Y. 


Circle 605 on inquiry card 


Precision Stirrers. New 8-page Bul- 
letin PS-1 describes maker’s modified 
precision stirrer assemblies.—Kontes 
Glass Co., Vineland, N. J. 

Circle 606 on inquiry card 


Surface Tension Tester. New Bul- 
letin 2 describes maker’s “Jiffy Loop” 
surface tension tester for measure- 
ment of surface tensions of solutions 
up to 200° F.—Pollack Products Co., 
1628 E. 7th St., Brooklyn 30, N. Y. 


C e 607 on inquiry card. 


ELECTRICAL, 
ELECTRONIC 
INSTRUMENTS 


Electrical Standard Instruments. 
New 8-page Catalog A464 describes 
maker’s laboratory standard instru- 
ments including voltmeters, ammet- 
ers, wattmeters, etc.—Weston Electri- 
cal Instrument Corp., 614 Frelinghuy- 
sen Ave., Newark 5, N. J. 

Circle 608 on inquiry card. 


R-F Bridge. New 12-page issue of 
“Experimenter” (Vol. 30, No. 1) de- 
scribes maker’s “Type 916-A” radio- 
frequency bridge for measurements 
on antennas, lines, networks and com- 
ponents.—General Radio Co., 275 Mas- 
sachusetts Ave., Cambridge 39, Mass. 

Circle 609 on inquiry card 


Detonator-safe Initiators. New 2- 
page Data Sheet DSI-555 describes 
maker’s “Model 173-1” lanyard-armed 
electrically-fired initiators; and ““Mod- 
el 175-1” electrically-armed, electri- 
cally-fired, telemetered, detonator-safe 
initiators.—Beckman & Whitley, Inc., 
985 San Carlos Ave., San Carlos, 
Calif. 

610 on inquiry ard 


Signal Converter. New 4-page engi- 
neering bulletin describes maker’s 
“Model MH-01 Micromag” d-c signal 
converter for converting low-level d-c 
signals into a-c signals by second- 
harmonie saturable-reactor technique. 
—Magnetic Research Corp., 200-202 
Center St., El Segundo, Calif. 

Circle 611 on inquiry card. 


Magnetic Signal Amplifier. New 4- 
page Engineering Bulletin EB-201-A 
describes and illustrates maker’s “Mi- 
cromag” low-level magnetic signal 
amplifier for thermocouple and strain- 
gage applications—Magnetic Re- 
search Corp., 200-202 Center St., El 
Segundo, Calif. 

Circle 612 on inquiry card. 

Electronic Instruments, Compo- 
nents. New 16-page issue of “This 
Month” pictures and describes dis- 
tributor’s actuators, analyzers, blow- 
ers, calibrators, dynamotors, gages, 
magnets, meters, motors, recorders, 
relays, switches, thermometers, etc.— 
Herbach & Rademan, Inc., 1204 Arch 
St., Philadelphia 7, Pa. 

Circle 613 on inquiry card 





Square-wave Generator. New 4-page 
issue of “H-P Journal” (Vol. 6, No. 9) 
features article on new 1-cps to 1 Me 
square-wave generator with a 20-mil- 
limicrosecond rise time.—Hewlett- 
Packard Co., 275 Page Mill Rd., Palo 
Alto, Calif. 

Circle 614 on inquiry card. 


Capacitance Measurement. New 2- 


page Data Sheet 901-1 presents speci- 
fications on maker’s “Delta” unit for 
measurement of capacitance variation, 
using “‘T-42” ionization transducer.— 
Decker Aviation Corp., 1361 Frankford 
Ave., Philadelphia, Pa. 

Circle 615 on inquiry card. 


Aircraft Testing Equipment. New 
24-page Bulletin pictures and de- 
scribes maker’s aircraft electrical test 
equipment including a-c generator and 
controls test stand, reactor load bank, 
flasher coder and tester, etc.—United 
Mfg. Co., Div. W. L. Maxson Corp., 
41 Haig St., Hamden 14, Conn. 

Circle 616 on ry ard 


Panel Instruments. New 2-page 
Bulletin P4C-1 pictures and describes 
maker’s 4%” panel instruments with 
illuminated scales.—Phaostron Co., 
151 Pasadena Ave., S. Pasadena, Calif. 

Circle 617 ard 


Dynamometer Volt-ammeter. New 
i-page issue of “Electrical Measure- 
ments” (Vol. 22, No. 3) describes 
maker’s a-ec laboratory standard dy- 
namometer volt-ammeter for use at 
50 to 500 cycles.—Sensitive Research 
Instrument Corp., Mount Vernon, 
ae a 

Circle 618 on inquiry rd 


Signal Generator. New 4-page is- 
sue of “Hewlett-Packard Journal” 
(Vol. 6, No. 10) features article on 
“New 15-21-KMC 10-MW Signal Gen- 
erator.”—Hewlett-Packard Co., 275 
Page Mill Rd., Palo Alto, Calif. 

Circle 619 on inquiry card. 

Testing Equipment. New 4-page 
Bulletin 555 describes maker’s “Multi- 
Amp” portable high-current test in- 
struments for testing and calibrating. 

Multi-Amp Corp., 10 Third St., 
Newark 7, N. J. 

Circle 620 on inquiry card, 


Switching Circuits. New 20-page is- 
sue of “Capacitor” (Vol. 20, No. 7) 
describes trigger and switching cir- 
cuits —Cornell-Dubilier Electric 
Corp., Hamilton Blvd., So. Plainfield, 
N. J. 


C e 621 
Semiconductor Test Sets. New 2- 
page Bulletin TP-103 outlines charac- 
teristics of maker’s semiconductor 
minority carrier test set. 2-page Bul- 
letin TP-104 discusses semiconductor 
resistivity test set for range of 0.1 to 
100 ohm-centimeters.—Baird Associ- 
ates, Inc., 33 University Rd., Cam- 
bridge 38, Mass. 
Circle 622 on inquiry card 


Oscilloscopes. New 2-page Bulletin 
CC-705 describes and illustrates mak- 
er’s “VS-900B” oscilloscopes.—Volk- 
ers & Schaffer Mfg. Corp., Box 996, 
Schenectady, N. Y. 

Circle 623 on Juiry rd 


Oscilloscope Preamp. New 2-page 
Bulletin CC-706 describes maker’s 
“VS-61A” ultra-sensitive low-noise os- 





SIMPLIFY CIRCUIT TRIMMING with 


“Dourns 


sub-miniature 


TRIMPOTS 








3 TIMES 


ACTUAL 
SIZE 





One of many applications 
when space is at a premium 











Actual size 
only V4" > 4 S/i6” 





RESOLUTION: AS LOW AS 0.25% 
® POWER RATING: 0.25 WATT AT 100° F. 
@® WEIGHT: ONLY 0,1 OZ. 


Bourns TRIMPOT is a 25 turn, fully adjustable wire-wound 
potentiometer, designed and manufactured exclusively by BOURNS 
LABORATORIES. This rugged, precision instrument, developed expressly 
for trimming or balancing electrical circuits in miniaturized equipment, 
is accepted as a standard component by aircraft and missile manufac- 
turers and major industrial organizations. 

Accurate electrical adjustments are easily made by turning the 
exposed slotted shaft with a screw driver. Self-locking feature of the 
shaft eliminates awkward lock-nuts. Electrical settings are securely 
maintained during vibration of 20 G’s up to 2,000 cps or sustained 
acceleration of 100 G’s. BouRNs TRIMPOTS may be mounted indivi- 
dually or in stacked assemblies with two standard screws through the 
body eyelets. Immediate delivery is available in standard resistance 
values from 10 ohms to 20,000 ohms. BoURNS TRIMPOTS can also be 
furnished with various modifications including dual outputs, special 
resistances and extended shafts. 


Bourns also manufactures precision potentiometers 
to measure Linear Motion; Gage, Absolute, and 
Differential Pressure and Acceleration 


Pours LABORATORIES 


6135 MAGNOLIA AVENUE, RIVERSIDE, CALIFORNIA 
© «1. Patents Penoina Technical Bulletin On Request, Dept. 22 
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for Supporting 
Instrument Tubing 


@ P-W Manufactures a complete 
trough system with positive Con- 
nectors — Tube Clips — Cushion 
Clamps—! Section for long Spans 


i eg 


from main Tubetrof. 


TUBETROF 


(No bolting of lattice bars)—Extension 
Connector eliminates all cutting—Trough up to 16' Long. 





@ Tube-Raceway to support a limited number of tubes that branch off 


Twist-Rack 


The Structure To Support Tubetrof 


. Cabletrof ... Shelving ... Conduit... Cables .. 
Write today for Bulletins 


P-W INDUSTRIES, INC., 


Duncan & Melrose Sts., Phila. 24, Pa. 
You are cerdially invited to visit our booth, D-607, at the ISA show in Los Angeles. 


. Pipe, Etc. 

















HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 50 years. 


In general use 
for specification 
purposes. Sim- 
ple, sturdy 
Comparatively 
inexpensive. 


Illustrated 
bulletins 


free 


The Shore Insirument 


& Mfg. Co., Inc. 


90-35 Van Wyck Expressway 
Jamaica 35, N. Y. 
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@ Permanently Accurate 


or Feel. 


at 


@ Practically Indestructible (3 


@ Faster—Easier to use 


@ Automatic Release 


@ All Capacities 


For 
28 


in inch grams...inch 
ounces,..inch pounds 
...foot pounds 2 
CuUmiat ei / 
0-6000 ft. Ibs.) 


manufacturer, 
design and 
production man 
should have 
this valuable 
data. Sent upon 
request. 


more information circle 203 on inquiry card. 


cilloscope pre-amplifiier—Volkers & 
Schaffer Mfg. Corp., Box 996, Sche- 
nectady, N. ¥. 

Circle 624 on inquiry card. 


Panel Instrument. New 2-page Bul- 
letin R131-455 describes maker’s 
“Model 131” 1% inch panel instrument. 
for size and weight reduction in elec- 
tronic equipment subject to shock, vi- 
bration or temperature extremes.— 
DeJur-Amsco Corp., 45-01 Northern 
Blvd., Long Island City 1, N. Y. 

Circle 625 on inquiry card. 


Regulators. New 8-page Bulletin 
6.04 describes maker’s “Regohm” 
regulators for regulating voltage by 
direct control of main fields of large 
alternators and generators.—Electric 
Regulator Corp., Norwalk, Conn. 

Circle 626 on inquiry card. 


Temperature-compensated Regu- 
lator. New 2-page Bulletin 5.02 de- 
scribes maker’s Regohm finger-type 
regulator with temperature compen- 
sation.—Electric Regulator Corp., 502 
Pearl St., Norwalk, Conn. 

Circle 627 on inquiry card. 

Oscilloscopes. New 4-page brochure 
describes and illustrates maker’s new 
line of portable and panel-mount os- 
cilloscopes, and waveform monitors. 
—Probescope Co., 44-05 30th Ave., 
Long Island City 3, N. Y. 

Circle 628 on inquiry card. 


Resistance Comparator. New 2-page 
Bulletin 12-54 describes maker’s re- 
sistance comparator for measuring or 
comparing resistances.—R. L. Fearn, 
375 S. Main St., Homer City, Pa. 


Circle 629 on inquiry card. 


Volt-ammeter. New 6-page bulletin 
describes foreign-made “Universal 
Meter UM” with frequency range of 
15 eps to 20 ke.—Donald C. Seibert, 
Foot of Christiana Ave., Wilmington, 


Del. 
Circle 630 on inquiry card. 


Oscilloscopes. New 16-page Booklet 
455 describes maker’s “Type 530-Se- 
ries” oscilloscopes; “Type 53” plug-in 
units; and “Type 53/54” plug-in-units. 
—Tektronix, Inc., P. O. Box 831, Port- 
land 7, Oreg. 

Circle 631 on inquiry 


card, 


: 


Potentiometer Resolution. New 8-page 
descriptive bulletin “Resolution in 
Precision Wire Wound Potentiom- 
eters” defines various types of poten- 
tiometer resolution for which some 
standardization has been accom- 
plished.—Fairchild Camera and In- 
strument Corp., Park Ave., Hicksville, 
Loe Noe. 

Circle 632 on 


POTENTIOMETERS 


inquiry card. 


Potentiometers. New 2-page Data 
Sheet 54-11 pictures and describes 
maker’s series AN and CN multi-turn 
precision potentiometers for servo 
mounting.—Helipot Corp., 916 Merid- 
ian Ave., S. Pasadena, Calif. 

Circle 633 on inquiry card. 


Potentiometer. New 2-page “Model 
K-200” Bulletin K200-455 presents 
technical data on maker’s high-reso- 












lution potentiometer for low-torque, | 
high-function-angle applications.— | 
DeJur-Amsco Corp., 45-01 Northern 
Blvd., Long Island City 1, N. Y. 


Circle 634 on inquiry card. 

_ Potentiometers. New 4-page bulle- 
ye ap ergo KNURL © 
CUTTERS 


potentiometers.—DeJur-Amsco Corp., 






























45-01 Northern Blvd., Long Island 
City 1, N. Y. 
Circle 635 on 








inquiry card. 









RELAYS, 
SWITCHES 


Relays. New 6-page Bulletin RH-7 
describes maker’s “Series PTW” polar 
relay used in teletypewriter repeater 
circuits and polarized relay applica- 
tions.—Automatic Electric Sales 
Corp., 1033 W. Van Buren St., Chi- | 
ago 7, Ill. 
Circle 636 on inquiry card. 































ALINA KNURL CUT- 
TERS actually mill 
the pattern and 


. ‘ roduce chips in 
Stepping Switch. New 2-page Bul- : . P ae 
letin RH 6 x sa types a asian the process. Alina Knurl Cutters will cut your machining 









aseeins —— ee in a — time approx. 30%. They will provide the solution to some 
lon.—Automatic ectric Sales UOrp., H 
1033 W. Van Buren St., Chicago 7, Ill. of your most complex knurling problems. 

Circle 637 on inquiry card. DESIGNED TO 





@ knurl all machineable materials 






Switches. New 4-page issue of “Mi- 








cro Tips” (Vol. 1, No. 17) describes e@ knurl thin-walled parts without internal support 
method of installing a snap-action @ maintain fine diametral limits 

switch on a 200-ton transfer molding @ knurl diameters from 1/16” to 10 ft. 

press, and other switch applications Models available for all types of machines. 








for safety protection of men and ma- 
chines.— Micro Switch Division, Free- 
port, Ill. 

Circle 638 on inquiry card. 






For detailed information and prices, write to 


ALINA CORPORATION + 401 Broadway, New York 13, N. Y. 


For more information circle 204 on inquiry card. 










Relay Assemblies. New 148-page 
“Final Test Report No. 2029” reports 


on tests and results on ro a AN INSTRUMENT FOR ALL YOUR 


relay assemblies and switches 


] hock, ]- 
ing, temperature, ete—Inland Testing MAGNETIC MEASURING PROBLEMS 
Chiao ie tl Diversey Parkway, | 


b | 

Circle 639 on inquiry card. , 

| Dyna-Labs™- 
Relays. New 2-page Bulletin 7138 | 

describes maker’s ““Model M-100” sub- D cme 79 

miniature relay.—Luther Manufactur- | 


o | 
ing Co., 7312 Varna Ave., N. Holly- | GAU 
wood, Calif. | 
















Circle 640 on inquiry card. | This precision built instrument 
Relays, Components. New 12-page measures flux density, determines 
catalog presents distributor’s line of direction of flow. It locates’ and 





hermetically sealed relays, timing mo- 
tors, a-c relays, aircraft solenoid con- 
tactors, rectifiers, capacitors, etc.— 


measures stray fields and plots 
| 
Universal General Corp., 324 Canal 


variations in strength and checks 
production lots against a standard. 
Simple to operate. No ballistic 
readings . . . no jerking or pulling. 
Supplied with protective carrying 








Si N.Y. Ce 13, NF 
Circle 641 on inquiry card. 






Switches. New 10-page Bulletin 263 










- , - Case. 
describes maker’s “Tyni’” snap-acting 
switch for control and indicating cir- | - Other Features - 
cuits.—Detroit Controls Corp., 5900 | e Reads 10 to 30,000 Gauss Flux Fields 
Trumbull Ave., Detroit 8, Mich. e Probe is only .025” thick 
Circle 642 on inquiry card. e Active area .01 square inches 
e Overall size 13” x 6-3/4” x 10-1/2” 
Switches. New 2-page Bulletins 100 | e Net weight only 10-1/2 Ibs 
and 105 describe maker’s “Series 5700 | e Power supply 105-125 volts, 50-60 cycles 
and 5900” interlocking push-button 
We invite inquiries. For literature write Department IA-855. 





switches.—Donald P. Mossman, Inc., 
Brewster, N. Y. 


comers Dyna -Labs= 


Terminals. New 4-page Catalog 400 


describes maker’s “Vac-Tite” com- | 
= ‘ : | 1075 STEWART AVENUE, R 
pression single terminal feed-thru’s | nia ecm copdstatl ll Rett Phd Het cath tin 

















For more information circle 205 on inquiry card. 
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STEREO— 
MICROSCOPE 


With novel rapid change of magni- 
fication from 6x to 160x with wide- 
angle oculars. 


Large working distance from 33,-in., 
with diameter of object field up to 














and stand-offs in various diameters.— 
Hermetic Seal Products Co., 29-37 
South Sixth St., Newark 7, N. J. 


Circle 644 on inquiry card. 


Capacitor-type Connectors. New 8&- 
page issue of “Engineering News” 
(Vol. 8, No. 3) describes maker’s “Se- 
ries 173” capacitor-type connectors 
for filtering noises, wherein all pins 
have minimum capacitance to ground 
of 2000 uufd—American Phenolic 
i 1830 S. 54th Ave., Chicago 50, 
Ill. 


Circle 645 on inquiry card. 


Electrical Clips. New 8-page Cata- 
log 180 presents maker’s complete line 


| of electrical clips including new minia- 
turized and special insulated clips.— 
Mueller Electric Co., 1583 E. 31st St., 
| Cleveland 14, Ohio. 
Circle 646 on inquiry card. 


32mm. Beyond 80x magnification, the 
working distance is | 5/-inch. 


Uniform sharpness over the entire 
field of view. Erect, non-reversed 
image. Outstanding plasticity; easy 
on the eyes even during prolonged 
observation. 


Electrical Contacts. New 4-page 
bulletin describes maker’s contacts, 
rivets, and magnetic-force electrical 
contact spotwelding method.—Dirin- 
ger Metallurgical Corp., 8131 Monti- 
cello Ave., Skokie, IIl. 


Write for Literature Circle 647 on inquiry card. 


CARL ZEISS, INC. 


485 Fifth Avenue 
New York 17, N.Y. 


Guaranteed Uninterrupted 
Repair Service 


Connectors. New 4-page Bulletin 
PN-1 describes maker’s AN connect- 
ors, including installation instruc- 
tions —Deutsch Co., 7000 Avalon 
Blvd., Los Angeles, Calif. 

Circle 648 on inquiry card. 


Disconnect Coupling. New 2-page 
Bulletin PD-1 describes maker’s elec- 
trical quick-disconnect coupling used 
in electronics, instruments, ete.— 
Deutsch Co., 7000 Avalon Blvd., Los 
Angeles 3, Calif. 


For more information circle 206 on inquiry card. Circle 649 on inquiry card 


AIR POLLUTION PHOTOMETER 


The new Sinclair-Phoenix Aerosol and Smoke Pho- 
tometer employs the forward scattering principle 
which offers the most practical, intelligent method 
of accurate air pollution studies, measurements and 
control. 





MADE IN WEST GERMANY 








ELECTRONIC 
COMPONENTS 


Silicon Junction Diodes. New 8-page 
Bulletin SP-4 describes maker’s sili- 
con junction diodes with ambient op- 

er as ‘ _20 t 9 
@ For air pollution studies of industrial areas, apart- erating range of from -80 to +200 C. 
ment buildings, factory interiors, mines, ship holds, —Hughes Aircraft Co., Culver City, 

o.- Calif. 





TYPICAL APPLICATIONS 


@ As a control and research tool for evaluations of Circle 650 on inquiry card. 
filter designs and devices, air wash and air con- i 


ditioning systems, gaseous purity studies, etc. 


INDICATING—RECORDING—PORTABLE 


Phoenix Precision Instrument Co. 


Pulse Transformers. New 4-page 
Bulletin PT 301 describes maker’s 
miniature pulse transformers used in 
triggering, counting, blocking oscil- 
lators, pulse shaping, ete.—Acme 
Electric Corp., Cuba, N. Y 

















3803-05 N. Fifth St., Philadelphia 40, Pa. - ee 
Circle 651 on inquiry card, 
For more information circle 207 on inquiry card. Pulse Transformers. New 2-page 
a ig — = Brochure T-36B presents specifica- 


tions on maker’s ‘Types PT-1, PT-2, 
PT-3” pulse transformers used in iso- 
lation, impedance matching, blocking 
oscillators, etce.—Berkshire Labora- 
tories, Greenville, N. H. 

Circle 652 on inquiry card. 


general purpose SOFT SOLDER 
FLUX KIT & 


IT 1S A TIMESAVER FOR DESIGNERS, 














Pulse Transformers. New 6-page 
ENGINEERS AND PRODUCTION MEN Bulletin PT 301 describes maker’s 


miniature pulse transformers used in 
IN SOLVING FLUXING PROBLEMS triggering, counting, blocking oscil- 
A FLUX for each of your soft soldering operations. This lators, ete.—Acme Electric Corp., 1375 
Flux Kit contains a complete assortment of the most W. Jefferson Blvd., Los Angeles, Calif. 
useful Fluxes for ELECTRONIC ASSEMBLIES, PRINTED CIR- Circle 653 on inquiry 
CUITS, TINNING and HOT SOLDER DIPPING; STAINLESS | Tubul Cc in May 2 
STEEL SOLDERING and ALUMINUM SOLDERING. It enables B lletis wee ee ag ker’ “hw oe 
a rapid determination of the proper Flux for a soldering BC”. he i f ee ms rae a ype 
job. The Flux Kit is the result of thousands of customers’ PO cong seed wate «ioe gag C ale og 
service problems submitted to Alpha’s Research Labora- Pabilier El oe hoe a Pl nfiel 1 
tory. Special Fluxes can be compounded to suit individual NJ. cer SSOCUrC VOFp., S. SF ainneld, 


card, 


ALPHA METALS, INC. 
53 Water St., Jersey City, N. J. needs at Alpha’s modern Research Laboratory. iste OR ae fecal cod. 
For more information circle 208 on inquiry card. 
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Electronic Components. New 16- 
page illustrated Brochure 57 presents 
description of maker’s line of TV and 
radio products, knobs, switches and 
other components.—Gee-Lar Mfg. Co., 
819 Elm St., Rockford, IIl. 

Circle 655 on inquiry card. 


MECHANICAL 974.9 
COMPONENTS CY -= ©) 


Neg’ator Springs. New 16-page 
Technical Bulletin 310N _ describes 
maker’s “Neg’ator” spring for load- 
ing, counterbalancing, driving, hold- 
ing, ete—Hunter Spring Co., Lans- 
dale, Pa. 

Circle 656 on inquiry card. 


Rotary Latches. New 6-page Bro- 
chure C-403 describes and illustrates 
maker’s “Paneloc” rotary latches used 
on inspection doors, access panels, 
control panels, ete.—Scovill Manufac- 
turing Co., Waterbury 20, Conn. 

Circle 657 on inquiry card. 


Gear Train. New 2-page Catalog 
Sheet 1060 illustrates and describes 
maker’s power motor-gear-train used 
as a precision speed reducer with low 
backlash and low composite error.— 
John Oster Mfg. Co., Avionic Div., 1 
Main St., Racine, Wis. 

Circle 658 on inquiry card. 


Bearings. New 2-page Data Sheet 
CB-100 describes maker’s commercial 
stud-type bearings.—Grant Pulley & 
Hardware Corp., 31-85 Whitestone 
Parkway, Flushing 54, N. Y. 

Circle 659 on inquiry card. 


Electronic, Electromechanical De- 
vices. New 28-page booklet describes 
maker’s facilities for development and 
production of electronic and electro- 
mechanical products—Munston Mfg. 
& Service, Inc., Beech St., Islip, N. Y. 


Circle 660 on inquiry card. 





Vibration Controls. New 28-page 
Booklet 900 describes maker’s new 
concepts in vibration and shock con- 
trol for airborne electronic equipment. 
—Robinson Aviation, Inc., Teterboro, 
N. J 

Circle 661 on inquiry card. 


Vibration Controls. New 6-page 
Bulletin 700 describes maker’s “Tem- 
proof” mountings which provide vi- 
bration isolation for stationary indus- 
trial equipment.—Lord Mfg. Co., Erie, 
Pa. 

Circle 662 on inquiry card. 


Vibration Isolator. New 2-page 
Data Sheet 5M455-SU describes mak- 
er’s miniature “All-Angl” shock and 
vibration isolator used in jets and 
guided missiles.—Barry Controls, Inc., 
700 Pleasant St., Watertown, Mass. 

Circle 663 on inquiry card. 





Shielded Enclosures. New 12-page 
booklet describes and illustrates mak- 
er’s shielded enclosures.—Ace Engi- 
neering & Machine Co., 3644 N. Law- 
rence St., Philadelphia 40, Pa. 


Circle 664 on inquiry card. 


DRYERS, FILTERS 


Dryers. New 4-page Bulletin D-101 
describes maker’s “Oriad” dryer for 
drying air or gases used to actuate 
tools, valves, instruments, ete.—C. M. 


(continued on page 1372) 


| 
| 









80 


Acaloy Case Helicoid Gage 


Suitable for tap water, steam, 
inert gases, oils, coal gas and 
many chemicals. 





Built RIGHT 


Exclusive HELICOID gearless move- 
ment. Bourdon tubes of maxi- 
mum endurance life. Gives high- 
est degree of sustained accuracy. 


Stay RIGHT 


No gear teeth to wear out. Con- 
venient external pointer adjust- 
ment. Protected from sudden 
overpressure or pressure reduc- 
tion. 


Sold RIGHT 


Experienced HELICOID gage engi- 
neers are available to help you 
choose the gage you need. Dis- 
tributors are conveniently located. 
Write for the name of the one 
nearest you. 





4 





—° Helicoid Gage Division 
jee «= AMERICAN CHAIN & CABLE 








is the 


7~\\ Quality Gage 


for 


120 9% igo 
210 





Helicoid Chemical Gage 


Suitable for chemicals and 
other viscous liquids which 
might corrode or clog Bour- 
don tube. 





Acaloy Square Flush Case 
This is a weather-proof case 
and ideal for use in sym- 
metrical panels. 





For more information circle 209 


929-B Connecticut Avenue + Bridgeport 2, 


Connecticut 





on inquiry cara 
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UEHLING INSTRUMENT COMPANY 


470 Getty Avenue, Paterson 3, New Jersey 
Recording, Indicating and Control Apparatus 


) UERLING 








INCLINED DRAFT GAUGES 
For Plus or Minus Pressure 
For Differential Pressure 

















marten ag, 

















TANK-O-METERS may be applied to the measurement of 
ACIDS, ALKALIS, WATER, OIL, GASOLINE, ALCOHOL, BEV- 
ERAGES, TAR, MOLASSES, MILK, PAINTS, VARNISHES, 
SODIUM SILICATE, SOLVENTS, OR ANY OTHER CHEMI. 
CAL SOLUTION. Send for Bulletin No. 945. 





For measuring flow rates and 
purging line. Are accurate, ex- 
ceptionally durable, and attrac- 
tive. Housed in aluminum case 
with plastic front to protect 
graduated glass tube. Can be 
furnished in aluminum, brass, 
or stainless steel bodies (or 
any other metal). Suitable for 
maximum pressures of 300 Ibs. 
Higher pressures upon request. 
Furnished with or without con- 
trol valve and with either top, 
side, or back connection. 
Send for Bulletin 553. 














U-TUBES 
(STRAIGHT TUBE TYPE) 


Uehling U-Tube Pressure and 
Vacuum Gauges consist of 
straight Pyrex tubes with a bot- 
tom metal connecting base, 
housed in aluminum case with 
glass front. 

Each instrument has an exter- 
nal micrometer scale adjustment, 
zero check cock, and drain valve. 

Scale lengths from 10” to 100”. 

Four indicating fluids. 

Special calibration on request. 

Send for Bulletin 828. 


FOR MEASURING 


LIQUID LEVELS 
AND 


TANK CONTENTS 


ANY DISTANCE AWAY 








The Uehling Draft Gauges are available with scales from 10 
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to 40” and waterheads ranging from 1” to 8”. Scales are gradu- 


ated for every 1/100” of waterhead. Each instrument is housed 
in a durable aluminum case with glass front and adjustable scale. 
They are extremely accurate as each instrument is individually 
calibrated. Furnished for draft, pressure, or differential pressure. 


Send for Bulletin 1146. 


PRESSURE AND 
VACUUM GAUGES 


Meet the most exacting require- 
ments and combine accuracy, re- 
liability, simplicity and durabil- 
ity. Housed in durable Aluminum 
cases with glass fronts. Standard 
instrument covers a range of 
31 inches of mercury head. A 
catch-all for trapping visibly 
shows any condensate in the con- 
necting line. Each scale has a 
knurled micrometer screw ad- 
justment. A simple means is pro- 
vided for cleaning the Pyrex 
manometer. May be calibrated 
in any desired units for pressure 
or vacuum and may be provided 
with a plus or minus scale to 
read either vacuum or pressure 
on the same instrument. Length 
to suit any range. Greater flexi- 
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MERCURY COLUMN ABSOLUTE 


PRESSURE INDICATORS 
sume §=Uehling Mercury Column 
SiyeT Absolute Pressure Gauges 
are designed for exacting re- 
quirements of modern en- 
gineering practice, and com- 
bine accuracy, reliability, 
simplicity, and durability. 
Used with all processes 
where extremely accurate 
absolute pressure determ- 
inations are essential. Can 
furnish catch-all for trapping 
and showing any condensate. 
Standard scale lengths of 7” to 
100”, graduated in 1/10” of mer- 
cury absolute pressure or in 
pounds or in equivalent metric 
units. 


Send for Bulletin 247. 























TEL-FLO ‘ bility is made possible by choice COMBINED 
e of either mercury or one of three 
METER other indicating fluids. BAROMETER AND 





MERCURIAL BAROMETERS 


With vernier scale. Can be furnished with 
the same style case as used with Uehling 
pressure and vacuum gauges, illustrated 


here. 





Send for Bulletin 147. 


APEX CO. RECORDER 


Actuated by changing par- 
tial vacuum developed in a 
separate device, known as 
the CO. meter. The com- 
plete standard equipment 
consists of one COs Meter, 
one type M Recording 
Gauge, one type Z Indicator, 
“Pyro-Porus” filter, one sam- 
pling pipe holder, one gas 
dryer, one motor driven vac- 
uum pump and one suction 
regulator. Where steam or 
water is available at 60 lbs. 
pressure or more, an as- 
pirator may be substi- 
tuted for the motor 
driven vacuum pump 
which materially re- 
duces the price of the 
equipment. The Apex 
COz Recorder makes a 
continuous record. 
Send for Bulletins 118 and 118E. 


For more information circle 210 on inquiry card. 

















VACUUM RECORDER 


Records barometric pressure 
and vacuum on same chart. 
Distance between the two re- 
corded lines represents the 
absolute pressure. Permanent 
accuracy and remarkable legi- 
bility are the outstanding 
characteristics of this record- 
er. Accuracy is obtained 
by the employment of the 
mercury column prin- 
ciple and consequently 
this recorder has_ the 
same high degree of ac- 
curacy as the mercury 
column indicator. It em- 
ploys no springs, dia- 
phragms, or multiplying 
levers, therefore holds its 
calibration permanently 
without readjustment. 

Send for Bulletin 150. 


UEHLING VACUUM RECORDER 


Same as above, without barometric pen. 
Send for Bulletin 140. 
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SEARCHLITE SECTION 


CLASSIFIED ADVERTISING 
EMPLOYMENT & BUSINESS OPPORTUNITIES 





The advertising rate is $12.00 per inch for all advertising (An advertising inch is measured 


Yq inch vertically by 2'/, inches wide.) 


Send advertisements to INSTRUMENTS & AUTOMATION, 845 Ridge Ave., Pittsburgh 12, Pa. 
Address box replies to Instruments Publishing Co., 845 Ridge Ave, Pittsburgh 12, Pa. 








ELECTRICAL ENGINEER 
Opening for electrical engineer 
in electrical-instrument depart- 
ment of a progressive chemical- 
plastic company currently un- 
dertaking a multi-million dollar 
expansion program. 


This job requires an energetic 
man with a strong technical 
background and creative ability 
who is interested in the rapidly 
growing instrumentation field in 
the chemical industry. Plant lo- 
cated in pleasant New England 
community. Send resume and 
salary requirements to Box No. 
298. Replies strictly confidential. 











REX RHEOSTAT CO. 


BALOWIN i eT 


PROMPT SHIPMENT 


WRITE FOR NEW CATALOG 


tormation circie 211 on inquiry card. 








“SALES??? 


Instrumentation and Electronic 
lines wanted by manufacturers’ 
Agency with Southern California 
following in Aircraft, Guided Mis- 
sile and Military Circles. 


R. W. HODGSON CO. 
Technical Sales Representation & 
Research & Development Engineering 


3406 W. Washington Bivd. L. A. 18, Calif. 
REpublic 2-265! 








For more inf stior rcle 212 on inquiry card. 


C.O.M.S.1.P. 


Specialized in control Engineering 
Instrument layout—Procurement—Application— 
conventional and graphic panel design and 
construction 

INSTALLATION—REVAMPING 
STARTING UP—MAINTENANCE 


40 Ave. Verdun @ Croissy @ S&O France 











For more information circle 214 on inquiry card. 


MERCURY RELAYS 
Specified By 
Particular Engineers 









hermetically sealed ¢ 
no exposed arc * one 
moving part ¢ silent ¢ 
compact * motor loads 
to 2 hp., current loads 
to 35 amp « safeguards 
your application. 


MACK ELECTRIC DEVICES, INC. 
31 Glenside Ave., Wyncote, Pa. 




















e 215 on inquiry card. 


For more information cir 


META-MAGNET 


The patented a.c. electro- 
magnet that attracts non- 
ferrous metals. Adaptation 
suggested for automation, 
sorting and handling, recov- 
ery of scrap, etc. Demon- 
stration model operates from 
115v 60 cycle circuit picks 
up half dollar. $41.50 pre- 
paid. Also desk model electromagnetic mineral 
separator for weakly magnetic minerals, op- 
erates on 115v 60 cycle. $75.00 prepaid. Litera- 
ture. 

META-MAGNET ASSOCIATES—P.O. Box 775, 
Sanford, Florida 

atior rcle 216 on inquiry card. 


For more inforn 











TOP FLIGHT 
SALES ENGINEERING 
REPRESENTATION 
AVAILABLE 


x 
Electronic Specialists 


Competent, aggressive, well estab- 
lished manufacturers’ representatives 
with excellent sales and application 
engineering record, seek additional 
capable principal in electronic instru- 
mentation, automation, computers. 
Territory: New York, New Jersey, 
Eastern Penna. 


Wire or write to Box 299. 
Representative will be at ISA Exhibit 











NEW LITERATURE 


Kemp Mfg. Co., 405 E. Oliver St., 
Baltimore 2, Md. 
Circle 665 on inquiry card. 





Line Strainer. New 4-page Bulletin 
240 describes maker’s “Straitflo” 
strainer for pressures up to 150 psi. 
—Hays Mfg. Co., W. 12th St., Erie, 
Pa. 


Circle 666 on inquiry card. 


Filter Driers. New 6-page Booklet 
TD110 describes 6-point protection of- 
fered by maker’s “Trap-Dri’ filter 
driers—A-P Control Corp., 2450 N. 
32nd St., Milwaukee 45, Wis. 

Circle 667 on inquiry card. 


TUBING 


Tube Fittings. New 12-page Cata- 
log 4324 presents maker’s complete 
line of “Intru-lok” flareless tube fit- 
tings.—Tube & Hose Fittings Div., 
The Parker Appliance Co., 17325 Eu- 
clid Ave., Cleveland 12, Ohio. 

Circle 668 on inquiry card 


Power Tube-flarer. New 8-page 
Catalog 1145A12 describes maker’s 
“Model 232B” power tube-flarer. In- 
cludes operating instructions for flar- 
ing, squaring, burring, and beading. 
—Parker Appliance Co., 17325 Euclid 
Ave., Cleveland 12, Ohio. 

Circle 669 on inquiry ard. 


Steel Tubing. New 6-page Bulletin 
39 describes maker’s hydraulic-qual- 
ity, low-carbon steel tubing. Includes 
tables on working pressures, bursting 
pressures, minimum bend radii, ete.— 
Superior Tube Co., Norristown, Pa. 

Circle 670 on inquiry card. 

Plastic Tubing. New 8-page catalog 
presents maker’s extruded plastic tub- 
ing and resinous sheeting and tape 
for electrical insulating purposes. 
Insulation Manufacturers Corp., 565 
W. Washington Blvd., Chicago 6, Ill. 

Circle 671 on inquiry card 


MATERIALS 


Magnetic Alloys. New 8-page de- 
scriptive bulletin outlines latest manu- 
facturing methods employed in field 
of high-permeability magnetic alloys. 
Stanat Mfg. Co., Inc., 47-28 37th 
St., Long Island City 1, N. Y. 

Circle 672 on inquiry card. 





Disuifide Lubricants. New 4-page 
brochure describes development of 
maker’s line of molybdenum-disulfide 
lubricants.—Alpha Molykote Corp., 65 
Harvard Ave., Stamford, Conn. 

Circle 673 on inquiry card. 


Casting Resin. New 2-page Bulletin 
7-2-10 describes maker’s “Stycast 
2651, 2340M, TPM-2 & 1090” casting 
resins.—Emerson & Cuming, Inc., 869 
Washington St., Canton, Mass. 

Circle 674 on inquiry card. 





GAUGE & INSTRUMENT 
CONTROLLED AUTOMATION 


Your present machines can be equipped with 
full automation, including automatic loading 
and genre feedback control of size. 
SPECIALISTS IN CENTERLESS GRINDER 
AUTOMATION. 


Jessup Eng. “jJEDCO” 3980 Superior Ave. 








& Dev. Co. Cineinnati 36, Ohlo 
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For more information circle 217 on inquiry card. 























‘No foolin’...a 


1-year subscription to 


INSTRUMENTS 
and 
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Print—fill in COMPLETELY: INSTRUMENTS and AUTOMATION 


Readers’ Inquiry Card § Name Title August '55 


Company Good until 11-1-55 
























For further details concerning de- {ompany chy —T Pan 
velopments reported in advertise- 














Products Manufactured 
0 Check for address change. Show OLD address here: 





ments, or New Product or New 
Literature reviews, CIRCLE THE 
























¥ h Advertised Products New Instruments New Literature 
NUMBER corresponding to that 1 21 41 618i 101 121 14 161 181 201 224 | 301 321 341 361 381 401 421 441 | 501 521 S41 S61 581 601 621 641 661 
‘ . 2 62 82 102 122 142 162 182 202 222 | 302 322 342 362 382 402 422 442 | 502 522 542 562 582 602 622 642 662 
which appears with the ad or 3 63 83 103 123 143 163 183 203 223 | 303 323 343 363 383 403 423 443 | 503 523 543 563 583 603 623 643 663 
4 64 84 104 124 144 164 184 204 224 | 304 324 344 364 384 404 424 444 | 504 524 544 564 584 604 624 644 664 
write-up. 5 65 85 105 125 145 165 185 205 225 | 305 325 345 365 385 405 425 4451505 525 545 565 585 605 625 645 665 
6 65 86 106 126 146 166 186 206 306 326 346 366 396 406 426 446 506 526 S46 S66 586 606 626 646 O66 
oye gs 4 7 67 87 107 127 147 167 187 207 7 327 347 367 387 407 427 447 | 507 527 547 567 587 607 627 647 667 
When indicating change of ad 8 68 88 108 128 148 168 188 208 308 328 348 368 383 408 428 448 | 508 528 548 568 588 608 628 448 648 
kind! ie old ol 9 69 89 109 129 149 169 189 209 309 329 349 369 389 409 429 449 | 509 529 549 569 589 609 629 649 649 
dress, kindly note old address. 10 70 90 110 130 150 170 190 210 310 330 350 370 390 410 430 4501510 530 550 570 590 610 630 650 670 













1 131 151 171 191 201 311 331 351 371 391 411 431 4519511 531 551 571 591 611 631 651 671 
2 132 152 172 192 212 312 332 352 372 392 412 432 452} 512 532 552 572 592 612 632 652 672 
3 133 153 173 193 213 313 333 353 373 393 413 433 453 | 513 533 553 573 593 613 633 653 673 
4 134 154 174 194 214 314 334 354 374 394 414 434 4541514 534 554 574 594 614 634 654 674 
: 135 155 175 195 215 315 335 355 375 395 415 435 4551515 535 555 575 595 615 635 655 
7 
8 





SPECIAL NOTICE 
This reply card is only for use in 
the USA and Canada. Requests 
from foreign firms should be 
sent direct to the manufacturer. 


136 156 176 196 216 316 336 356 376 396 416 436 4561516 536 556 376 596 616 636 656 
137 157 177 197 217 317 337 357 377 397 417 437 517 537 557 577 597 617 637 657 
138 158 178 198 218 318 338 358 378 398 418 438 518 538 558 578 598 618 638 658 
99 119 139 159 179 199 219 319 339 359 379 399 419 439 519 539 559 579 599 619 639 659 
320 340 360 380 400 420 440 520 540 560 580 600 620 640 660 
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why just keep abreast— 
when you can keep ahead 


of the latest developments in 


' AUTOMATION 
FinsteLass| | INSTRUMENTATION 


PERMIT Wo. 1441 


(See, 349 PLER) | =| AUTOMATIC CONTROL 


PITTSBURGH, PA. : 
" read 
| INSTRUMENTS and AUTOMATION 


—for 28 years the world’s leading magazine 
of measurement and control 

















BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 
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In one year | & A brings 
You more than 
2000 pages of instrumentation 
data. 
2000 reviews of new instru- 
ments. 
2000 indexed literature 
items. 


2000 indexed listings of 
instrument manufac- 
turers and their 
products. 


; The regular subscription price is 
FIRST CLASS $4.00. BUT: 


<> aa big Ren : _ On two or more new subscriptions or 


renewals sent together on one order 
PITTSBURGH, PA. the rates will be reduced as follows: 


3c POSTAGE WILL BE PAID BY— 


INSTRUMENTS and AUTOMATION 
(Instruments Publishing Co., Inc.} 


845 Ridge Avenue 
Pittsburgh 12, Pa. 














2 — one-year 
subscriptions 

3 separate one-year 
subscriptions 

4 separate one-year 
subscriptions 

5 separate one-year 
subscriptions 





BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 











3c POSTAGE WILL BE PAID BY— 


Offer good only in U. S. and Canada. 
For rates to other countries see page 1167. 


INSTRUMENTS and AUTOMATION 
{Instruments Publishing Co., Inc.} 


845 Ridge Avenue 
Pittsburgh 12, Pa. 
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check your pH recorders 





on the spot 
INGTANTLY... 


ANYWHER 






» <3 my 
Obtain | accurate uninterrupted operation of pHa. 
recorders and contrdlleys By usin ithis, simple, direct 
reading pH meter and Probe Unit for periddiedl on-t the -spot cheeks with, 
no interruptions or waiting time for samples sent to the Ciaesant : 


This Probe Unit can be inserted directly into grounded tank or stream 
for quick and accurate pH readings with no grab samples. Electrode 
system is combined in one unit and protectay by polyethylene shield so 
that breakage is eliminated. 


Simple one knob control on pH mer ermits use by untrained 
p Pp P y 
personnel. 


Electronic circuitry reduced to simpli form by employing one elec- 
trometer tube with consequent small battépy ag providing 
operation up to two years with four hours wé@kky use. 

complete $125.00 wie Completely self-contained in water-proof 


: ever-ready case with shoulder strap. 
Instrument size: 3 x 57 x 2% inches i st ’ 


rome 
Case size: 3% x 62 x 4 inches 
Weight with accessories: 3 Ibs. — i 




















SEE US IN BOOTH A167 


For more information circle 218 on inquiry card. 






Tremendous Man-Made Diamonds 


TUNGSTEN CARBIDEN\ASPLINE TRIM.... 


close to diamonds in hardness 
has added ten new sizes to 
the famous 


@ Rangeability of each size 50:1, or better ’ Vv : H-D MICROFLO VALVES 
Cv = 0.63 (MAX.) to Cv=0.0000002 (MIN) Whe \Wans 
@ Cv o Cv ) for LOW 


@ Working pressures to 15,000 psi at 100°F. 


@ Twenty-five interchangeable plug sizes 





{ Conversion of Flow Coefficient 
Cv to Cubic Centimeters 


TRIM SIZE | Cv(MAX) {| CCPM | 





| 

| 
piitiction 

T 








HAMMEL-DAHL COMPANY 


175 POST ROAD . (Warwick Industrial Park) 
PROVIDENCE 5, R. I., U. S. A. 
) SALES OFFICES IN ALL PRINCIPAL CITIES (Si 


MANUFACTURING PLANTS IN WARWICK, R. I., U. S. A., 
CANADA, ENGLAND, FRANCE AND HOLLAND 


CANADIAN MANUFACTURING AFFILIATE 
GUELPH ENGINEERING CO., GUELPH, ONT. 








VISIT OUR BOOTH 421-422-423, |. S. A. EXHIBIT, LOS ANGELES, SEPT. 12-16. 


For more information circle 219 on inquiry card. 





